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imODUCTIOIf 



The d&tE processing industry is one of the niost rapidly expandins 

• • 

industries in the world. Each and every day, new solutions to ase 
old problems are derived ,throu£^ data processing. The rapid escalation 
and new technological breah'chroughs mal^e possible still further expan* 
sion of the problem solving capabilities of data processing equipment. 
Hov/ever, this dynamic grovrth has created a "people gap” that leaves 
the problem solving capabilities of ccraputcrs widely untapped. Since 
data process irig has such a great impact on all of our lives and will 
have an even greater one, it is imperative that knowledge of the inausory 
be more thoroughly e;<plored. An awareness of Its abilities and poten..ial 
by diversified groups will open the spectrum of data processing even 
wider. Computer applications are not limited to banking, inventory 
control, or mathematical computations. They are assuming a prominent 
place iii every aspect of modern living. This importance is grov^ini^ 
phenomenally and we must meet the challenge. 

Data processing manufacturers are conducting crash pregrams that 
develop manpower resources to support computer operations, however, 
this caruiot begin to fulfill the need. We must now familiarize persons 
outside the industry with data processing in order to bridge the gap. 



The most logical approach is to inform teachers 
hand. They will better understand the relationship 



of the tool at 
betweer the computer 
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and the class:*oo:i; discover a nev/ education resource; and, in turn, 
convey an understpndin2: of data processing to the student. The 
teacher is the necessary link to expand the electronic age. 

In February, a report on computers issued by the President's 

Science Advisory Comnittee stated that "It is of the utmost importance 
to keep in mind that confuting should not be thought of primarily as 
a nev/ subject to be taught in addition to all the other important 
material now in the curriculum. Teachers who make use of computers 
in a wide variety of subjects have found that their material can be 
taught more rapidly, more thorouglily, and more meaningfully with the 
aid of computers , . . 



This curriculum is designed to: 

* 

1. Develop participant proficiency in the functions and uses 
of electronic data processing. 

2. Allow the teacher to utilize and develop, nev/ techniques 
within his ovm area and/or pursue the teaching of data 
processing. 

3. Generate electronic data processing as an effective class- 
room tool. 

The course, assumes no prior knov:led,ge of data processing. Its only 
pre-requisites ai’C an inquisitive mind and tne mouivation to keep abieaso 
of todays pi’ogress and the demands of tomorrov/'s i/orld. 



The instructor v*/ho w5.11 conduct 
iculur.i, must be CMocrienced in dsta 



the course 
processing. 



outlined in 
This means 



the curr- 
soT.ie 



o 



practical experience as a prosraiMsr/cnr.lyst woi.^ir.'j, in the da.a 
processins industry. It should include exposure to the hishev level 
languases plus tacwledsc of basic assembly lanjuase. In most cases 
two or three years of experience coupled vlth the curriculum outline 
and documentation vill Produce a meanlnsful and constructive course. 

In this vein, the computer manufacturers are an excellent source of 
manuals, visual aids and other information. In the past they have 
proven to be cooperative, and understandably so, since this industry 
benefits from any such undertaking. It should be no^ed he.e 
as in all other subject matters, formal schooling is only a base 
upon which to build for the future. The continued acquisition of 
new information is all the more important in a dynamic, ever changing 
subject matter such as data processing. The instructor’s education 
and experience should be complemented by an effort to stay abreast of 
the state of the art, via technical journals, societies, and seminars. 

This curriculum has been designed to ftilfiH a need in the field 
of education. Through its subject matter each teacher will be able to 
bring his individual discipline up to date. The eurricul-cm may be used 
as a full time course but will probably be more widely received if it 
is used on an inservice basis. The outlines include suggested time 
allotments, based on three (3) hour class sessions, which may be util- 
ized in various ways. The total hou^s suggested for each segment assume a 



o 



kn expanrion of the hours 



class cotnpDScd of professional educators, 
would be indicated if the curriculam is to be used for other purposes. 

phase One of the curriculum becomes the basis on which the class 
participant can build. Beginning with a brief history of data proccss- 
j[ng, its cause and effects, it on to accu*5int the studeno v.ith 

data preparation and computer hardvrare, that is, the actual equip- 
ment. The speeds at which various functions arc performed is beyond 
basic comprehension; i.e. transferring data at the rate of two hundred 
forty thousand (r;40,000) digits per second, or the retrieving of any 
of two hundred million (200,000,000) characters in less than one tenth 
of a second. These fantastic capabilities stimulate the imagin- 
ation and quickly capture student interest. Phase One also introduces 
the tools necessary to implement computer systeras and make electronic 
brains” function in a useful manner. 

The last section in Phase One embodies teaching use of the COBOL 
prograirming language . COBOL is an acronym for Common Business Oriented 
Language. This allov/s people to write statements in English that are 
later translated by the computer into its ov/n language. Tnere are 
many other languages, but COBOL was chosen here since it is capable of 
solving problems of many varieties and is not restricted to pure math- 
ematic equation solving. Another reason is the ease of teaching and 
the readily understandable documentation that is a natural by-product. 



The suGCC.’srul cor.ioletion of Phase One v;ith its p:-D2rairinin2 enercisec 
is quite revardin:' to anyone. The cap has been brideed and an under- 
standing of o-'ifi fundamontGls has been acquired. No longer is a computer 
a ip^'stery Ne;-r ideas 'v.lll have come forth during this phase from most 

of the psrticipants . 



Phase T*tt'0. deals with the overall approach to utilizing computer 
technology as a problem solving tool. Tne inforir.e.i^ion a.cquiicd in 
Phase One is novr applied to the systems and proceduies area to fora 
a solid base in problem solution, throu.3!i the use of data processing 
equipment and techniques . Discussions and classroom problems illustrate 
applications of general interest in s3''ovnraent, industry, and school 
administf*at5.on and serve to illustrate the feasibility oi the use 
of computers in familiar situations. At this poino, one participano 
will have acquired an understanding of not only the fundamentals of 
data procesing, but also the brooder aspects of computer technology. 



The orogramming knowledge from Phase One and problem- solvinsy 
techniques of Phase Tvo are linked in Phase Three when the participant 
is required to look more closely at data processing in the educaoion 



field. Here the creative mind will see the relationship between this 
subject and the individual's specialty. These are the thoughts that 
vrill grow and be passed on from the participants to their students as 
part of a total awereness of the world around us. 



Discussions of computer a 



fisted instruction (CAl), 



seek to shov; 
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the pov;er of this tool to the educiitors . Other applications in the 
field of education arc cilso explod ed . Alon^ with these the area of 
computer selection is studied. .Besides the criteria used for se- 
lection, sample manufacturer proposals are presented which require 
the use of these criocria to dec.eri'iine a solution. This knov.'led^je 
will be ecpeciolly useful should the teacher’s school be in the selec- 
tion process in the fuiure. Phase Three and the curriculiun come to a 
close with the solution of a problem that is individual in nature. 
Unlike those in the first two phases, this problem is one that is 
generic to the discipline of the individual educator. Here the total 
realization of the sub.^ect matter is brought home to the individual. 
This is no longer a subject that is strange and unrelated. It has 
now demonstrated it.s usefulness and at the same time shown the crucial 
role it plays in everyone’s life. 



In summary, the curriculum is desig.ied to provide a comprehen- 
sive understanding of the most recent or ’’third generation’ concepts 
which will ecv.5p the participant vdth the Imowledge to effectively 
utilize the power of this dynamic technology. 



o 
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THE 



cuH?.icUiAri.i 



Curriculum Outline 



KASS 013 - G>:i3?AIi 3ACKG?lOUIfD A!JD PI?.OG?AT^^iING 



CLASS 



LABORATORY TOTAL 



Evolution of Dct^i Ptoccssing 
Dr?t« Representation and lianasement 
Concepts of Data Processing Hardv;are 
Concepts of Data Processing Software 
Computer Processing Techniques 
Decision Killing Techniques 
COBOL Progreisaing 



5 

5 

4 

9 

5 
4 

4o 



1 

1 

2 

3 

1 

2 

20 



6 

6 

6 

12 

6 

6 

60 

102 



PHASE Tl»;0 - TSCHIHQUES AI3) APPLICATI0IT5 



Data Processing Systems and Pi-occdure Concepts l8 
Integration of Systems and Pi’ogra’araing 10 
Practical Applications in Industry 6 
Practical Applications in School Administration 6 
Advanced Class Problem 12 
InfoiT^tion Retrieval 5 



PEASE THREE - AJ)VA?^ED APPLICATIOIIS TO 
IfOIVIOEAL DISCIFLIISS 



Concepts of Computer Assisted Instniction 5 
Selection of a Cor/^uter 6 
Data Processing TcLching Aids 2 
Current Applications in Education 6 
Individual Problem 6 



TOTAL HOURS 



6 

20 

3 

3 

6 

1 



24 

30 

9 

9 

13 

6 

95 



1 

6 

1 

3 

24 




2p8 



. 8 . 



cou:->.3b: CO 

Tne outlines ^-Thlch follo^v' are Intended to suggest the areas to 
be tau^t in the curriculutr:. Included ere objectives for each section, 
along with case studies, suggested problems and solutions. 

It is expected the asterial presented and texts used, will be left 
to the discretion of the instructor and some variation will na urally 
occur, due to the availability end type of equipment. Laboratory 
hours are flexible and may vary with each class because of individual 
methods of presentation. However, the quality and completeness of 

the course should not be compromised. 

Programmed instruction courses have b*»e?' ^successfully used as 
classroom texts, pai’ticularly in the introduction area of data process- 
ing. The bibliography, reference information and audio-visual aids are 
annotated, to aid the instructor in his selection of material. Addi- 
tional sources of these elements are also listed to facilitate collec- 
tion of the most recent educational aids. 

The content and format of this curriculum has been provided by 
experienced technicians and educators, associated with successful 
programs in data processing, for at least five years. It has also been 
rcviev.'ed and approved by an advisory board consisting of educators in 
every level of education, managers representing a variety of computer 
use^s, and representatiren of the systems and educational branches !>f 
the leading cquipnent manufacturers. 
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mSE OTIS 



GEtiERAIi BACKCtROUIID A!!D PP.Og?A!«rtFgGr CIASS LABORATORY TOT^ 



Evolution of Delta Processing 
Data Representation and Manageiaent 
Concepts of Data Processing Earduare 
Concepts of Data Processing Software 
Computer Processing Techniques 
Decision-iaa!<ing Techniques 
COBOL Programing 



5 

5 

4 

9 

5 
4 

4o 



1 

1 

2 

3 

1 

2 

20 



6 

6 

6 

12 

6 

6 

JO 

102 
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EVOLUTION 0? DATA PROCESSIUCr 


Suggested Time: 


Six hours 


Content: 

• 


A general description of the development of data 
processing technology arid its relation to the in- 
dividual and society. 



Major Divisions: 

I. DATA RETElIl'ION 

II. FORERUIUnSRS OP ELECTROiaC DATA PROCESSUS} 

III. UNIT RECORD ERA 

IV. COMPUTER ERA 



• 


V. IMPACT OP THE COMPUTER 


Objective: 

1 

• 


To make the student aware of the evolution of data 
processing technology and the tremendous impact of 
the computer upon society. 

In order to motivate the student, aids using the 
computer, such as management games, baseball games 
and other stimulating programs are available from 
the manufacturers. Audio/Visual aids showing the 
components of a computer may also be effective. 

Since terminology can be a stumbling block to the 
novice, a data processing glossary may bo distributed, 
to each student. These are usually available at no 



cost from the manufacturers . 
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Included as supplcfricntal materiel in this section, 
Is the Instant *’Euzzv-'ord” Generator which should 
help to overcome the apprehension attached to data 
processing terminology. 
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EVOLUTIOIT OF DATA PBOCFSSIrIG 



3. Machine Readable Form 
B. Purposes 



1. Legal 

2. Historical 

3. Statistical Analysis 
U. Management Information 



5. Decision Making 

6. Problem Solving 

7. Scientific Computation 

8. Research 

9* Scientific Simulation 



D. Hollerith - Census of 1390 



I. DATA RETEIJTION 



A. Types 



1, Human Memory 



2. Written Word 




A. Pascal - 1642 

B. Leibniz - I690 

C. Babbage - 1322 
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III. \jm RECORD ERA 

A. Need 

1. Increased volmae of data 

2. Processing of repetitive operations 

3. Manipulation of data to achieve desired results 

B. Development 

1. Punched cards 

2. Electro-mechanical reading of cards 

3. Progression from numeric to alphameric abilities 

f 

U. Auxiliary card-har*dling machines 
3. Control panel wiring 

i 

6. Increased computational abilities 

} 

7. Increased flexibility 

8. Increased speed 

I 

9. Acceptance by industry 

I 

IV. COMPaTER ERA ! 

A. Need 

1. Complex calculations 

2. Complex applications 

3. Systematically recorded data 

B. Characteristics 

1. Electronic Speeds I 

1 

2. Internal 2-Iemory ! 

i 



3. Stored program of instiuctions 







U. Cotaplex decision raakins ebility 
5. Automatic Operations 

C. Infomation Flow 

1. Input 

2. Central processing unit 

a. Memory 

b. Arithmetic Unit 

c. Control Unit 

3. Output 

D. Original Models 

1. M/IRK I 

2. ENIAC 

3. ED VAC 

4. maVAC I 

£. Development 

1. Equipment 

a. First Generation 19^6 - 1957 

b. Second Generation 1953 - 19^4 

c. Third Generetion 19^5 - 

2. Efficiency 

a . Inc reas ed speed 

b. Increased reliability 

c. Decreased size 

d. Decreased cost 
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3. processin3 Methods 

a. Sclentii*ic computation 

b. iWheniatical computation 

c. Statistical reportins 

d. Exception reporting 

e. System simulation 

f. Real time processing 

V. IMPACT OP THE COMPUTER 

A. Individual 

1, Automatic check deduction 

2. Credit cards 

• 3. Increased volume of unsolicited e.dvertisins 

4. Education!?,! revolution 

5. Development of new products 

6. Increased employment opportunities 

B. Governraent 

1. Administrative 

a. Tax reporting 

b. Tax processing 

c . Census 

d . Voters registration 

e . Health services 



o 

ERIC 
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3. 



Legislative 

a. Surveys and polls 

b. Mailing lists 

c. Letter writing 

d. Voter statistics 
Judicial 

a. Criminal information system 

b. Fingerprint classifications 

c. Accident statistical reporting 

d. Legal abstracts 



C. Industry 

1. Space program 

» 

2. Data processing equipment manufacturers 

3. Data processing related industries 
k. Dynamic inventory control 

5. Production/Cost ratio control 
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IIISTAtlT GKIF.rATOU 



Technology has created a new type of .lar^on that is nearly as 
Inconprehensihle ac it is sophisticated. Philip Broughton, of the 
U. s/ Public irealth Service, developed an unusual technique, called 
an Instant '‘Buazvord” Generator, which will help you master this 
jargon. Vfith it, you can generate an almost endless variety of 
intelliGent-sounding technical teims. 

The technique is easy to use. Merely select a digit from each 
of the th»*ee columns llste-d l^elow, and combine the words opposite 
each niAmber into your own technical .iargon. For example, select 
” 282 ", and you generate: "systematized third-generation capability," 

on expression bound to commend instant respect - and confusion! "No 
one will have the remotest idea of what you're talking about,' says 
Broughton. "But the important thing is that they're not about to 
admit it." 



com-2^ .1 



0. integrated 

1. total 

2. systematized 

3 . parallel 
h. functional 

5 . responsive 

6. optical 

7 . s^TAchronized 

8. compatible 

9 . balanced 



COLUMN 2 



COLUMN 3 



0. management 


0. options 


1. organizational 


1. flexibility 


2 . monitored 


2. capability 


3 . reciprocal 


3 . nobility 


4 . digital 


4 . progi’amming 


5 . logic 


5 . concept 


6. transitional 


6. time-phase 


7 . incremental 


7 . projection 


8 . thi'/d-gene?.’ation 


8. hardware 


9 . policy 


9 . contingency 



DATA RSPP.ESF.nTATio:? k'lD 



Suggested Tine: Six hours 

Content: A description of the methods available for handling 

information on a computer. 

Major Divisions: 

I. SOURCES OF DATA 

II. DATA RElPRSSEmTION 

III. DATA MAMGEMSrrr 

Objective: 

To acquaint the student with the concepts of computer 
files and their handling. Standard methods and tech- 
nology, such as USASCII code, tape files, and disk 
files are discussed in detail. Other media might be 
briefly described (such as data cells) but emphasis 
is placed upon tape and disk. The concept of numbering 
systems is included to give the student an understanding 
of the machine's method of storing and computing. Simple 
examples of conversion from one base to another are help- 
ful but care should be taken that these examples do not 
become the central point of the lecture as they are 
subordinate to the knowledge of data structures that the 
student requires at this point. 

Basic theoi'5,cs of file handling and data collection for 
processing should be described. 



-19- 



DATA PJ,??jy>i:!I?ATION AW 

I. SOURCES 0? DATA 

A. Clei^ical files 

B. Surveys 

C • Qviestionaires 

II. DATA PEPRESEIvTATION 

A. Hunibcring systenis 

1. Binary 

2. Deciisal 

3. Octal 

4. Hexadecimal 

B. Hollerith Card Code 
# 

X. Numeric 

2 . Alphabetic 

3. Special characters 

C. Binary Coded Decimal System (BCD) 

1. 6 information bits and parity bit 

2. 64 characters 

D. Extended Binary Coded Decimal Interchanse Code (EBCDIC) 

1, 8 information bits end parity bit 

2. 96 Standard characters 

E. United States of America Standard Code for Infonaation 
Interchange (USA.SCII) 

1. 8 information bits and parity bit 



2. 256 standard chai’?.ct-irs 

F. Kisccllaneous 

1. Paper tape coding 

2. Other coding structures 

III. DATA MAIIAGS!EI'IT 
A. Structure 

1. Character 

2. Field 

3. Record 

k. File 
5. Volume 

I'fedia 
. 1. Card 

2. Paper Tape 

3. Magnetic Tape 
U • Randan Access 

C . Arrengeraeht 

l. Fixed or variable length 
2. Blocked or unblocked 

D. Organization 

1. Sequential 

2. Random 

3. Index-Sequential 
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B. File i^anasement 



1. I»!aintenance 

a. Additions 

b. Deletions 

c . Changes 

d. Rc-organization 

2. Updating 

a. Periodic 

b. Real time 



3, Protection 

a. Labels 

(1) External 

(2) Internal 

b. Back up files 

c. Re-construction procedures 




J 
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COrXEPI-S OF DATA P?>0CZ3SITJ3 IIARSvJARB 
Suggested Tine; Six hours 

Content: A description of the components of a computer, the 

means of conffiiunication v/ith the computer, and the . 
design and capabilities of the hardware. 

Major Divisions: 

I. PERIPHERAL DE'/ICES 

II. CEIIPRAL PROCESSUS UHIT 

III. SUPPORTIVE DEVICES 

IV. COMJ^’SICATIOIIS DEVICES 

Objectives: 

To faiiiiilarise the student with the Central Processing 
Unit and its peripheral and supportive devices. 

Stress should be placed on a description of the equip- 
ment and on its functions and purposes. Students are 
not expected to be able to operate any of the equipment 
at this point. 

Mp y iy audio-visual aids can be utilized} pictures, 
transparencies and films may be used to illustrate 
each component, various hardware configurations, and 
computers in action. 

One method which has proved successful is to end the 
lecturea with a demonstration of the equlpir-snl. If 
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equipnent is not available in the classroosi, area 
installations have been found to be cooperative with 
this type of effort. It is important that the student 
understand that this is not an exhaustive study of all 
systems ) but a survey of the most coiamonly used types 
of equipment. 
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coricsi^s 0? r>A?A proci:s3ii:g i-iAim/iKS 

I. PSRIKEn\L D3VIC3S 

A. Card Reader - punch 

B. Paper Tape Reader - Punch 

C* Magnetic Ini: Cha>.*acter Reader (MICR) 

D. Optical Character Reader (OC?.) 

E. Console Typewriter 

F. Line Printers 

G. Magnetic Tape 

H. Random Access Devices 

1. Disk 

* 

2. Drum 

3. Magnetic Card 

II. CEITTRAL PROCESSIIU UiIIT (CPO) 

A. I&in Memory 

1, Purpose 

a. Program storage 

b . Data storage 

2, Structure 

a. Core 

b. Rod 

c . Thin film 

3 , Organisation 

a • Bit 



/r:r 



b . Byte 

c . Vfords 

4 . Addressing 

a. Concept 

b . Methods 

(1) Direct 

(2) Indirect 

( 3 ) Indexed 

B. Arithmetic Unit 

1. Purpose - Computation 

2 . Decimal 
3 • Binary 

4 . Floating Point 

5 . Arithmetic Registers 

6. Shift Registers 

C . Control Memory 

1. Instruction 

a. Initialisation 

b. Execution 

c. Address Modification 

2. Operation Register 

3. Data Address Register 

4 . Interrupt Control 



••• 
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U. Input/OiJitput Control Unit 

1. Purpose - simultaneity 

2 , Methods 



a. Bul'ferins 

b. Memory Cycle Distribution 
E. Operators Console 

1, System Initiali^sation 

2. Displsy Resisters 

3 . Monitor 

4 , Sense Switches 



III. SUPPOHTB/K DZ7IC2S 

A. 'Data preparation 

1. Card 

a. Key Punch 

b. Key Verifier 

2. Paper Tape 

a. Typewriter 

b. Cash Register 

c. Adding Machine 

3. Magnetic Taps Data Recorder 

B. Data Manipulation 

1. Crrd 

a. Sorter 

(1) 'lur’.eric sort 
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(2) Alphabetic sort 

(3) Selection 

b. Interpreter 

(1) Printing of selected data 

(2) Selective line printing 

c . Collator 

(1) Sequence check 

(2) Merge 

(3) Match 

(4) Selection 

d. Reproducer 

(1) Reproduce 

(2) Gang-punch 

(3) Mark Sense Punch 
2. Magnetic tape 

a. Pooler 

b. Line printer 

IV. COM'IUiaCATIOH DEVICES 

A. Purpose 

B. Hardv:are 

1. On-line adapters 

2 . Channels 

3. Transv^ission lines 



U. Consmunication interface 



5. Devices 






a. Data station 

b. Video data tenninals 

c. Audio reponse units 

d. Data collection devices 



% 
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Suggested Time: 
Content: 

Major Divisions: 



rCCEPTS OF DATA 



PFOC?.SSIi:C» 



SOFTVrAP.F 



T'*:elve hours 

A survey of the types and coiiiponents of software. 



I. STORED PRCORAM COXSPTS 

II. FROGRAI'MKG MXGUAGSS 



III. PROGRAM DE'/ELOHWf 
IV, UTILITY PROGRAI'IS 
V. OPERATiriG SYSTEIvS 
VI. APPLICATIOIIS PACKAGES 

Objective: 

To Impress upon the student the importance of this 
phase of computer technology and to familiarize 
him with the terminology and uses of various types 
of software. The student should be made aware of 
the evolution of software and the development of 
standardization in these areas* An audio tape 
prograjr.imcd instruction course in P.PG, distributed 
by IBM m^iy be a useful tool and serve several purposes: 
the student would become fc:riiliar with one of the 
educational methods available in data processing, and 
\/X>uld cuichly learn to utilize a programming language. 
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COirCEPTS 01 



DATA PROCESSTi:^ 



SO!'TJAi?E 



I. STORED PROG-IUI COIICEFIS 

A. Definition of storei progroii 



B. Conputer instruction 
1. Components 

a. Operation code 
, b . Operand 

(1) Single address 

(2) Multiple address 
c . Variants 

(1) Counter 

(2) Control character 

‘ 2. Length 

a. Fixed 

b. Variable 

3. Be sic instruction categories 

a. Input/output 

b . Data control 

c. Arithmetic 

d. Logic operations 

e. Miscellaneous operations 

C. Basic progrem components 

1, Instructions 



2, Data areas 
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a. Input/output ?.reas 

b. vrork areas 
3. Constants 

II. PROGPAI'li-miO UI^UAGISS 

A. Absolute 

B. Assembler 

1. Source Progreia Components 

a. Symbolic names 

(1) Constant 

(2) Data 

(3) Instruction 

b. l-toemonic operation codes 
c • Declarative Statements 

2. Assembler Program 



a. Functions 

(1) Translation froa syribolic to machine code 

(2) Storage assignment 

(3) Error detection 

b. Output 

(1) Object program 

(2) program listing 



C . Compiler 

1. Compiler program 
a. Injunctions 
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(1) Translation frora source statements to machine code 

(2) Multiple instr^iction generation 

(3) Error detection 

b. Output 

(X) Object progrora 
(2) program listing 

2. Types 

a. Commercial 

b. Mathematical 

c. Special purpose 

3. Common languages 

a. C030L - Common Business Oriented Language 

b. Fortran - Form ula Translator 

c. Algol - Algo rithmic Oriented ^nguage 

d. RPG - Report Program Generator 

4. Advantages 

a. Con^atability betvreen computers 

b. Ease of programming 

c . Self documentation 

d. Ease of maintenance 

e. Reduced training time 

5. Disadv€intages 

a. Memoi’y limitations 




b. Peripheral limitations 



III. PROGPAM DE'/SLOBS:rr 



A. Procedure 

1. problem definition 

2. Procedure specifications 

3. Input/output specifications 

4. Codirvs source prograra 

5. Translation to machine media 

a. Card punch 

b. Magnetic Tape Data Recorder 

c. Direct entry keyboard device 

6. Translation to machine code ob^'ect program 

a. Assembler program 

b. Compiler program 

* 

7. Testing of program 

a. Desk checking 

b. Program listing checkout 

c. Execution of object program with sample data 

d. Trace routines 

e. Memory dumps 

f . Console debugging 

B. Techniques 

1. Looping 

a. Purpose 

b. Method 

2. Addressing 

a. Direct 



b. Indirect 



3 . Indexing 

a. Modification 

b. Advantages 
U . Table Lool:-up 

a . Argiraent 

b. Function 

5. Program S^ritches 

6. Subroutines 

a. Open 

b . Closed 

7. Se^aentation 

8. Macros 

a. Programmer macro 

b. System macro 

UTILITY PK05HAMS 

A. Peripheral Conversion 

1. Load routines 

2. Card to tape /disk/pr inter 

3. Tape to disk/ pointer 
U. Disk to taps/printer 

B. Diagnostic 



1. Memory print 
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2. Clear mcrnory 

3. Tape end disk editing 

4 . Trace routines 

5 . Snapshot 

C . Sortins 

1 . Methods 

a. Sort by selection 

b. Exchange sorting 

c. Sort by insertion 

d. Radix or digit sort 

e. Sort merge method 

2 . Implement at ion 

a. Parameter specification 

# 

b. User routines 

D. Miscellaneous 

1 . Translators 

2. Siraulators 

3. Flow charting programs 

V. OPERATII-XJ SYSTSl-S 

A. Integrated set of inter-dependent programs 

B. Components 

1, . Executive routine (Supervisor) 

a. Resident 

b. Calls appropriate urogram elements 
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2. Processing pvo^rans 

a. Lansuage processoi’s 

b. Disgriostic routines 

c. Peripheral functions 

d. User prograras 

e. Service (mintenance) fiinctions 

(1) System generator 

(2) System library functions 
C. Primary functions 

1. Loading programs 

2. Communication betv;een operator and system 

3. Handling errors and restart facilities 

4 . Logging events 

5. Reduce operator intervention 

6. Automatic program calling 

7. Simultaneous operation of input/output devices 

8. Allocation of input/output devices 

9. Allocation of memory 
T). Additional functions 

1. Job scheduling - priority specifications 

2 . Mult i -proc es s ing 

3. Commuiiicatioris i'acilities 
E. Hardv.are Requirements 

1. Resident device 



2. Memory 
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P. Performance considerations 

1. Reserved equipment 

2. Runnins overhead time 

3. Maintenance effort 

U. Increased efficiency of operation 

VI, APPLICATIOi^S PACKAGES 

A. General description 

B. Sources 

1. Manufacture::s 

2. User groups 

3 . Software houses 

C . Examples 

J 

1. Banking 

a. Savings accounting 

b. Demand deposit accounting 

2. Education 

a. Student scheduling 

b. Grade reporting 

3 . Manufacturing 

a. Inventory control 

b. Production control 
U. Medicine 

a. Hospital accounting 



b. Patient records 



5. Scientific 

a. Regression Analysis 

b . Contour Mapping 

6. Management 

a. PERT 

b. H-SPACT 

7. General 

a. payroll processing 

b . Personnel records 
Implementation considerations 

1. Modifications 
2 • Documentation Maintenance 
3. Programming effort 

a. File creation 

b. Specialized programming languages 






i 




Suggested Timo: Six houi'S 



Content: 




Major Divisions 



I. BATCH Pi^0CE3SII'K5 



II . MULTIPROGtlMOTIXJ 



III. mL-TIMS PR0CE3SIi:a 



Objective: 



IV. TIMB-SHARII^ 

To acquaint the student with the developnient of 
current technology. The evolution of these methods 
should be discussed in terms of hardv/are, and app- 
lication. It should be pointed out that a new tech- 
nique does not necessarily obsolete other methods; 
that individual requirements dictate the methodology, 
e.g., bs,tch processing would be a proper solution to 
many data handling problems whenever critical time 
response is not a factor. 

At this point the student has been introduced to data 
representation and its management, and t-he haidwcue^ 





This portion of the course is intended to give a 
basic understanding of these concepts, but care 
should be token not to dwell upon the technical 
details, as the student is not expected to develop 
sophisticated techniques for these spplications . 
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COt'IPUTIili^ PHQCE33i;^:?f Tr.-C 



I. BATCH FROCF;33ir:G 

A. Generc.1 description 

1. Collection of data 

2. Periodic processing 

3 . Output 

a. STiatistice.1 reports 

b. E>:ception reports 

c. Updated files 

B. Sequential files 

1. Media 

a. Punched cards 

b . Magnetic tepe 

2. Sorting requireiaents 

3. Non-destructive updating 

C. Random Access Files 

1. Media 

a. Disk 

b . Drum 

c. Magnetic Cards 

2. Organization 

a. Sequential 

b. Random 

(1) Randoiriizlng theo-r’y 









(2) Chaining 
c. Index Sequential 

(1) Data key 

(2) Overflov; areas 
(5) Index 

3. Destractivc updating 
U. File re-organization 

II. mTIPROGRAI-DIIICG 

A. General 

1. Definition 

2. Purpose 

t 

3. Reasons 

a. High speed of CPU 

D. Relative slow speed of peripheral devices 

B. Hardware developnients 

1. Buffering devices 

2. l/O interrupt nechanisra 

C. Applications 

1. Simultaneous Peripheral Operations On-Line (SPOOL) 

2. Processing of multiple programs with varying functions 

D. Advantages 

1. Greater utilization of hardware 

2. Rcplacer.iont of multi-computer installations with 
single processor 
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standardization of procedures for single computer. 



III. EEAL-TBS PHOCKSSXird 



A. General 



1. Definition 

2. Pui’pose 



a. Immediate inquiry response 

b. KecsaG© s::itchin 2 
c • Data collection 

d. Data dissemination 

B. Techaolosical develcpments 

1, Communications facilities 

2. Remote device terminals 



3. Large random access files 

4 . Oueueing concept 

C . Applications 



1 • Telecoriuunic at ions 

2. Inquiry processing 

3 . Remote up-dating 



IV. TL^E-SHAAirvl 



A. General 

1. Definition 

2. Purpose 

a. Multiple iisers 

b. Uccr cost economi'' 
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c. Erficlent h'Avd*..*avo utili'iutlon 



3. Technolo:jico.l dovelopinsats 

1. p.eal-tlmo chorp.cter’istics 

2. Mcniory partitioninr; and protection 

3. Virtual neciory.paglnr; 



C . AppliCiitions 

1. Pro^raiii preparation, laodiricstion, and tesuln^- 

2. Scientific and ensinse’-in^ calculation. 



3. Education 

4 . Text editing and modification 

5. Message swltchins and communications 

6. Horse betting 
D. Problem Areas 

1. Data security 

2. Federal control and regulation of communicaticns 

3. Costs 

a . Terminals 

b. Communications lines 

c. Computer time 




PKCT3I0:T T?.CK!n:qUKS 



Suggested Time; 
Content: 



Six hours 

A presentetion of tcchnicues used for problem dcsc lotion 



and documentation. 



B5ajor Divisions: 

I. PURPOSES OF DECISION TAKING TECHNIQUES 

II. FLOW CKARTIIKJ 

III. DECISION TABLES 

Objectives: 

To allow the student to become familiar with visual 
decision making techniques and to emphasize their 
relation to the detailed documentation which must be 
a part of a properly designed data processing system. 
Laboratory problems should be used to Illustrate the 
sequential and logical development of procedures necessary 

to solve problems. 

The Internal Revenue Bureau Tax Tables may be used as 
an example of a decision table, ^diich is familiar to 

everyone . 




TiRnTSTpy MVfCitrr T>:cKin:^;j?s 



I, PURPOSES OF DECISION MAKING TECHI.'IQUES . 

A. Conmunication tool between manesement, systems analyst and 

# 

prosramaer 

B. Meaningful and simple classifications of operations 

C. Pin-pointing problem areas 

D. Estluiating prograTcraing requirements 

E . Documentation 

II. Fiar CHART 

A. Types 

1. Systems flow chart 

2. Procedure flow chart 

3. Method flow chart 

4. Block diagram 

B. Standard Symbols 

1, Input 
2* Decision 

3, Operations 

4 , Output 

5, Direction of flow 

6, Files 

7, Auxiliary equipment 

8, Remote references 

9 , Annotations 



o 





C. Synbol S?eciG3.ization 

1. Processing 

a. Manual 

b. Unit Kecord 

c. Coir.putei’ 

2. Charting 

a. Flow Chart 

b. Block Diagram 

D. Flow Charting Tools 

1. Templates 

2. Charting VJork Sheets 

E. Laboratory 

III. DECISION TABLES 

A. Types 

1. Limited entry 

2. Extended entry 

3. Mixed entry 

B. Components 

1. Heading 

2. Condition stub 

3. Condition entry 
U. Action stub 

5. Action entry 

C . Procedures 

1. Define condition 
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. Determine nun'oer of decision rule 
3. Test conditions 
U. Specify actions for each rule 

5. ELSE rule 

6 . Segcientatioa of tables 

7. DO and GO TO action stubs 



D. Laboratory 



suGrrESTyio lA^^onATorvY 



PROI3L2M NO. 1 

Tliree numei'ic?.! valves are to be tested to deteraine vhich is 
highest. Assa^ae none are equal. 



PROBLEM NO. 2 

Sane as problem no. 1 but there naj oe equal values. 



proble:>i no. 3 

Hire a systems analyst taking into consideration factors such as 
age, education, experience, etc, 

PROBLEM no. h 

Test sales orders for approval, considering a ceiling amount of 
credit and vrhether the initial credit rating is good or poor. 
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co^.OT,. pi^cGMv::i::a 



SUr^f-iSGtocl Tine; Si:: by hours 



Description; 



A thorou-h study of the C0::0L lanoUage acconpanied 
bv laboratory exercise in tne use Oi the language* 



Major Divisions: 

I, COBOL GE:BiIPr\L CHARACTERISTICS 
II, PUHCTUATIOir 
III, LITERALS 
IV, FIGURATIVE COHSTAHTS 
V, COBOL CODIIiG SHEET 
VI, IDEKTIR'ICATIOi: DIVISIOIT 
VII, EI'ATiROrillSKT DIVISIOIT 

* 

VIII. DATA Division 
EC, PROCEDURE Dr/ISIO*: 

X, MISCELTAHEOUS CLAUSES 5; VERBS 
XI, SOFTWARE EXERCISES 



Objective; 

An extensive course in COBOL is included in the 
curriculum to provide the student *v/itn expei ience 
using a problem-oriented language. COBOL, using 
English language terninology, vas selected as tne 
language to be taught in this curriculum loi scvei.al 
reasons; COBOL has become an industry standard, and 






no technical bac>^ round is required. The lan3ua:;e 
is adaptable to proble:n-solvi:i{: in nost arcos and 
not restricted to any discipline. The curriculum 
is in conformance with standards established for 
COBOL-65. Vendor manuals should be utilized for 
introduction and clarification of optional elements. 

This section offers an opportunity for the student 
to obtain "hands-on" experience in programming. 

It is useful to incorporate as mani' computer problems 
as time allov/s, since experience indicates student 
interest and motivation is greatly enhanced in this 
manner. 

In the event that a computer is not readily avail- 
able, it may be possible to rent time at a commercial 
facility and utilize "remote” testing. In this 
method all student problems are submitted to an exper- 
ienced operator, V/hile this method is not as dramatic 
as the "hands-on" method, it still serves to enhance 
the course, as the student will be gaining experience 
in the use of the language. 

Software exercises in this section is included to ex- 
pose the participant, to some of the necessary functions 
in utilizing an operating system. 
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COBOL PI^OCFAM'HIIO 



COBOL GSim*^L C'lARAGTERISTICS 

A. Stnicture 

1. Divisions 

2. Sections 

3. paragraphs 

4. Sentences 

5 . Statements 

6. Words 

7. Characters 

B. Standard Character Set 

1. Words 

* 

2 . Punctuation 

3. Editing 

4 . Relations 

C . Words 

1. Reserved words 

a. Key words 

b . Optional words 

2. Data-names 

D . Statements 

1. Purpose 

2. Components 
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Types 
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a. Imperative 

b. Conditional 

c. Coinpiler-directins 

(1) EXIT 

(2) KOTE 

(3) IHCLUDE 
U. Connectors 

E. Sentences 

1. Components 

2 . Termination 

3 . Separators 

F. 'Paragraphs 

*1. Components 
2. Name 
H. Divisions 

1. IDENTIFICATION 

2. EK7IflO!n>BNT 

3. DATA 

U. PROCEDURE 

II. PUNCTUATION 
. A. Period 

B . Comma 

C . Semi-colon 

D . Porenthes is 

E. C^uotes 



o 
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III. LITSHAI^ 

A. Types 

1, Non-nuneric class 

2. rfumeric class 

B. Usage 

IV. FIGURATIVE CONSTAIITS 

A. Types 

B. Usage 

V. COBOL CODIJIG SHEET 

A. Page and serial number 

B. . Body 

C. .Ident 

D . Cont Inuat ions 

VI. IDEHTIFICATIOII DIVISIOII 

A. Purpose 

B. Coding Format 

C. Entries 

1. Required 

a. IDENTIFICATION DIVISION 

b. PROGm-ID 

2. Optional 

a. DATE-;iRITTE?r 

b. DATA-COI!PIIiED 

C. AUTflOR 



% 



0 
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d. isZAUAIlDa 
•. mcaim 
f. RBMBIS 

f 

vn. w ia o 3>B a r Pivisiog 

A. Purpose 
B* Coding fora 

1. Bivlslon and section names 

2. Paragraphs 
C* Configiiration section 

1. Purpose 

2. Entries 

a. SOURCE-COIffUTER 

* 

b. OBJECT-COMPUTER 

e. SFECIiL-NA2-ISS 
D. Input-Output Section 

1. purpose 

2. Entries 

a. PILB-OOBTSOL 

b. 1/O-OmniiQL 

B. Laboratory Exercise-Problea Bo. 1 

Tin. nm jamms 

m • 

\ 

A. Purpose I 

» 

I 

B. Pomat 
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1. Oivlfioa and aactloa ncnet 

2. mtry 

C. Befinitloas 

1 . fitVl of inforBation 

2. Bacord 

3. Block 

k. TUa 
B. Structure 

l. WSk DIVI810H 

2. rn£ SECTtOlf 

3, Pile Description 

a. n) file-name 

(1) RECORDim MODS IS 

(2) BLOCK COmEB XJtt SEC0ED(S)/CHAEACTEKS 

(3) IA3BL RECORDS ARE 

(4) VMUB OP IDBariPICATION IS 

(5) DATE-mtTEN 

(6) DMBA BBC0RD(S) IS/ARB 
B. Record Description 

(1) Hierarchlal structure 

(2) Group and elenentary Iteiis 

(3) Entries 

(a) Lsvel-num'ters 

(b) Data-nsae 

(c) Descriptive cUuscs 




4 

X 

I 



4 




t 
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(d) ncmz 

(e) SIZE IS XXX TO TXT CHASACTZHS DEPEHDUSB 

OV MTIl-KAMB-S 

(f ) , .OBAfflS 

(C) JUSTIFIED RSSIT 
C* QMllfieation 

k. liOBEDB-STORAGE SBCIIOE 

a* Tfoporary working locations 
b* ■9n*contigaou8 itesis 
€• Record descriptions 
3 . COnBTAET SECTION 
E.^ Laboratory Ercercises: 

* 1 . Picture Clauses - Problem No . 2 

2 . Data Division - Problem No . 3 

3 . Environment and data division - Problem No.^ 

V 

PROCEDURE DIVISION 

A. Ponuit 

l. Section 

2* Paragraph name 

B. Terba 



OPEN 


$. NOVB 


9 . BCMOm 


13 . vm 


qLOBS 


6 . 00 20 


10 . ACCSPI 


ll». FKRFOBH 


BEAD 


7 . 


U. SJSFUY 


15 . EXIT 


VRIIB 


8 . IF 


12 . Aum 


l 6 . OSE 



C . Arithaetlc Veibi 

1 . m 

2. SUBTRACT 

3 . numeui 

k. DIVIDE 
3. COMPOTE 

D. Arithiiictic Rules 

l. Operauds 

2. Storage of result 

3. Use of literals 

4. Truncation 
‘ 3 . Rounding 

'6. Editing 

B. Laboratory Exercise - Problems No. 
p. Data Tables 

1. Subscripting 

2. REDEFII^ 

3. OCCURS 

0. Leiboratory E:cercise - Problems Nb. 

msCELLAKEOUS CIAUSES & VERBS 
A. Environment Division 
1. COMMON-^-STORAGB 
2« SEK-ENT-IilMlT INTEGER 

3. ASSIGN OBJECT PROGRAM 

4. REHA14nO 



4 
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9. RESERVE ALT2HIUIT2 AREAS 
6. APPLY 



7. RERUN 

B. Rata Rlvision 



X. COPY 



C. Procedure Division 



1. nCLUDE 



2. LOAD 



3. CALL 

U. Corresponding Options 



a. ADD 



b. vxm 

C. SUBTRACT 



D. Laboratory Exercise - Problems IIo, 11, 12, 13. 



XI. SOFTWARE EXERCISES 

V 

Laboratory Exercises - Problems No. l4j 15, l6, 17* 

Exercises in preparing control cards for specific Jobs utilizing 
a computers operating system. 



i : 
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lABOR/lTOBY: Pa03LE?4 MD. 1 • 

IDZmFIG/lTIOn A!ID £IIVIRO.^ffi!lT DIVISION FfiOBLEI^ 

Vrite the complete identification and environment divisions for 
the COBOL run charted below. 




NOTES: 

1. Program and file names may be chosen by the programmer. 

2. Program access is restricted to those persons assigned to this COBOL class. 

3. The problem is a classroom exercise in writing the Identification and 
Environment Divisions for a COBOL program. 

U. File-B is multi-reel and should be assigned to 2 tapes. 

3. Memory for the object program is restricted to 32 » 110 characters. 

6. Assume File-F will require more than 1 printed page. 
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IA30RA,T0?.Y: COBOL CIA3S PROBLEM - PROBLEM SO. Z 
PICTURE CIAUSES 

Using the PICTURE clause, code the Data Division entries necessary 
to desci*£be the fields given belov: 

Probleois: 



1 . 

2 . 

3 . 



4 . 



5 . 

6 . 

• 

7. 

8 . 

9 . 

10 . 



A nuneric field of 6 digits to be used in arithmetic operations. 
An alphabetic field of 20 characters. 

A numeric field of 6 digits to be used in arithmetic operations 
iflth decimal alignment one position to the left of the least 
significant digit. 

A nuneric field of 6 digits to be used in arithmetic operations 
with decimal alignment four positions to the rlg^t of the least 



significant digit. 

A iiuiii6ric^ flcXd of 8 with flo&tliig do ll ar slgOp comnai 



and decimal point. 

A numeric field of 5 digits which wiU be printed with a positive 
Qy negativ'- sign depending on the value of the sending field 
A numeric fleU of 8 digits with floating dollar sign, comma, 
decimal point and debit symbol of negative. 

An alphabetic field of 50 characters, containing students name 



and address. 

A numeric field of 10 characters 



with fixed dollar sign and check 



Analphabetic field of 12 characters with initial value of blanks. 
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LABORATORY! PRO^LEI^! IiO> 3 



!• (to a codlnj sheet the entire DATA DlVISIOIi entry for the 

following card file. 



Card folumns 


1 - u 


Department Shnber 


Card Colutons 


5-13 


Social Security Number 


Card Col\imns 


lit - 33 


Employee Name 


Card Columns 


3l* - 53 


En^loyee Address 


Card Columns 


5*» - 73 


City and State 


Card Columns 


7l* - 79 


Zip Code 


Card Columns 


80 


Card Code ”A” 



o 
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LABoaATOHyt Erp/PvOin^sirr and data divisic:i problem ■ problem ho, u 



Write the ErJyiROlU'SOT AND DA^EA DP/ISIOH for the following files 
to be used in a COBOL program: 

INPUT Card images on tape . 

There are standard labels on the tape. 



FOmT 



Card Cols. 


Data Field 


Type Data 


1-15 


City & State 


Alphabetic 


20 - 3*^ 


Stock Number 


Alphanumeric 


35 - 39 


Qnantity 


Numeric 


40 - 43 


unit Price 


Signed Numeric 



OUTPUT #1 



Nbrmal data i:'ecords on tape, 10 records per block. 
There may be more than one reel of output. 

All normal labeling conventions apply. 



FORMAT 

Data Field Type_Pata 



1-15 Stock Itober 
31 - 35 Quantity 
36 - 39 Uhit Price 
40 - 46 Total Price 
16 - 30 City & State 



Alphanumeric 
Signed Numeric 
Numeric (See Note 2) 

Signed Numeric (See Note 2 & 3) 
Alphabetic 
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PR03LS^ 4 (CO:iTHrJEDl 
OUTPUT /M 

ISere are 2 print line formats; 1 for detail information and 1 
for summary information 

Detail Format 

Data Field 



Stock Number 
City & State 
imit Price 
Quantity 
Total Price 

SUMMARY FOBIOT 

Data Field 

Card Count 
Total C^iantity 
Average Quantity 
Average Unit Price 



Left-Most 


Print Position 


Hbtes 


6 

25 


50 


2, 4 & 9 


70 




110 


2, 3, 4, 7 & 8 


Left-Most 


Print Position 


Notes 


10 


AUow 5 digits 


27 


3 & 9 


70 


AUow 5 digits 


no 


2, 3, 4, 8, & 10 



NOTES: 

1 . 



Object program is to operate using only 16,354 characters 

of memory and 4 tape units. 

2. Assume to represent a dollars and cents value. 

3. Allow for seven numeric digits. 

4. Insert a decimal point and/or commas as appropriate. 

5. Zero suppress entire field. . 4 . 

6. Print a symbol to the right of the least significant 

character if quantity is negative. 

7. Floating dollar sign. 

8. Print "CR" if Total Value is negative. 

0. Zero suppress all but the low-order 4 digits, no punctuation, 
lo! Fixed doUar sign and check protect all except the low-order 

3 digits. 
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lABORATORY; ISDVM VSOlSVSrA HD, 6 

rUKt CHABT THEK CODE IV COBOL THE IVDIAV 1>H0QRA!4« 

The Indlaiie fold tfanhatten Island to the white nan in 1627 for $24.00. 
If the hed put the $24.00 in the bank in l627» tdiat would their 

b««v balance be in 1968 at 3^ interest conpounded annually ? 



o 
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TJMmkTCmi F,1,C>A gROBLSa M0,_ 7 

noffchart and code the four Cohol Dlvlflons neceiaary to c^le^ 
F«X«C*A« on a weekly haala. The F*I*C»A« percentage la on the 
firat 7,800.00 of the individual*! annual aalary. The n a xl i m i m anount 
of F.I.C Jl. in any 12 month period ia $3^3*20. 



Calculate F.l.CJl.and write it to the output tape alao update the year 
to date F.I.C.A. and year to date groaa . 



input Tape 

1»3 Enployee no. 

6*25 HCiae 

26-31 Groaa pay (thia week) 
32-36 F.I.C.A. (laat week) 
37-&1 Tear to date F.I.C.A* 
1|^7 Tear to date Groaa Fay 



Output Tape 
1-5 Ettployee no. 

6-25 

2^31 Groaa Fay 
32-36 F.I.C^. (thia week) 
37-41 Tear to date F.I.C.A. 
42-47 Tear to date Groaa 
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LABORATORYs VBOSlSti flO. a 



Claft Problem involving PERPWttl ASD 8U3SCRIPTIIG, . 

Each entry of Field 1 (in aecendins order| it to be . 

5th entry of FieM 2 (in descending order) giving each 2nd entry of 

Field 3 (in ascending order). 



In the data division 

Field 1 is defined as 100 5-character fields 
Field 2 is defined as 500 5-character field* 
Field 3 is defined as 200 7-characters fields. 



IA30RATORY! P\YRCLIrPR03L!g4 ?10. 9 



iHPur 

1. Card file containing a rate table with 100 entries In 
ascending sequence by Job nun^ber. 

Poraat 

Colwan 1 - **T" 

Columns 2-4 Job number - three digits 

Columns ^ - 8 Hate - four digits, three decimal positions 

(dollars, cents and mills) 

2. Card records - one card per employee^ In ascending sequence by 

employee number. 

Columns 1-4 Employee number 
Columns ^ - 7 Job number 

Columns 3-11 Hours, containing tt^ro decimal positions^ 

ODTPUT 

Pointer listing, one line per employee. 

Positions 1-4 Employee number 

Positions 7*9 Job number 

Position 12 - l6 Hate (print decimal point) 

Position 19 - 23 Eamingi (print decimal point) 



IKBCSEAWBYi PAffi0LL-PH03TSt4 HO. 10 

Revise problem no. 09 to allow multiple cards for each employee. 
Print one line per coployee showing total earnings. 



lA^PATOSY! lAYROLL PRO?LEf4 « PROBLEM 150. 11 



An ei^loyec master file on tape contains 200 character records, blocked 
5, with the following data: 



Positions 


1-3 


Department number 


ff 


k - 12 


Eknployee Identification 
number 


If 


13-28 


Employee name 


II 


lU . la 


Hourly rate (dollars, cents, 
and mills) 


n 


19 - 100 


Other Indlcatlv'e Information 
not required In this problem 


ti 


101-106 


Tear-to-date overtime hours 
(two decimal positions) 


It 


107-112 


Year-to-date overtime hours 
(two decimal positions) 


If 


113 - U9 


Tear-to-date gross earnings 
(dollars and cents) 


It 


120-200 


Data not required In this 
problem. 



The file Is In sequence by Employee Identification ^timber within Department 
Number. 



A second Input Is a card file containing weekly salary Information: 



Card Column 1 

Card Columns 2 - U 

Card Columns 5-13 
Card Columns lU - 17 

Card Columns iS - 21 



Card Code ”5” 

Department number 
EDq^loyee Identification number 
Regular hours (tw decimal positions) 
Overtime hours (two decimal positions) 



The card file Is In sequence by Employee Identification Number within 
Department Number. 



Normally there is one card per en^loyee, however there may be no cards for 
some employees (due to terminations or absences). These employees are not 
to be paid but their records must be maintained. 

If there Is more than one card for an employee, assume the first Is correct 
and all others ere errors to be printed on the console typewriter. 



Computations: 

Regular hours X Hourly rate « Regular earning 
Overtime hou'-’S X Hourly rate X 1.5 » Overtime earnlrgs 
Regular earnings + Overtime earnings « Gross earnings 
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The output csister file contains the same data as the input file, with 
the foUowins fields updated: 

Tear*to-date regular hours 
Year-to-date overtime hours 
Tear-to-date gross earnings 

A printer listing is to he prepared, ^;ith one line for each master 
record, showing: 

Department nuIl^ber 

Bqployee identification nunlber 

Bnployee name 

Hourly rate 

Regular hours 

Regular earnings 

Overtime hours 

Overtime earnings 

Gross earnings 

Totals are to he printed at the end of each department and a final 
total at the end of the report containing: 

Total regular hours 

Total regular earnings 

Total overtime hours 

Total overtime earnings 

Total gross earnings 

Total nusdber of employees paid 

Total number of employees not paid. 



o 
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1. This problem consists of reading an organization card file, costing 
the number of people in each of four education groups and printing 

a one line total for each organization. 

2. An individual will be coded according to his highest degree. 

3. The input card format is: 

CC 1-10 Department Iftnaber 
CC 11-30 Department Name 

CC 31-70 Education codes for as many as UO individuals 
CC 80 Code of E is valid Education 

Code of 9 is EB© OF JOB any other code is invalid. 

a. There are no label records. . i,. 

b. There may be one or several cards for each organization. 

e. The codes are: 

Code A - Graduate Degree 
B - College Degree 
C - High School Graduate 

D - Grade School , ^ ij. 

d. If a card is read with an invalid code in Col. 80 bypass it. 

4. Thg output print format is: 

Print Fos. 



1 

16 

41 

51 

61 

71 



10 

35 

46 

56 

66 

76 



Department Number 
Department Name 
Total Graduate Degrees 
College Degrees 
High School 
Grade School 



a. Report should be double spaced printing 51 detail lines and 
a columnar header on each page (abbreviations may be used in 

the header). 

b. Each total la six digit field. The print total la a seven 
position edited field consisting of 6 Integers aid a comma. 



o 
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LABORATORY! CU3TOM5R FILS CO?r/ERSIO!f PP.OPXEM; PROSm t!0_._13 
Flowchart and code the four Cohol Divisions for the following program 

CUSTOMBR FILE CONVEaSION 

There are 200, CXX) cards in a file of customers. Create a tape file 
of these cards in order to convert the job to our new tape computer. 



It has been decided to convert only those cards which are for customers 
who have done business with us in the last two years. Therefore any 
card with a date older then 19^6 will not be written to the tape, how- 
ever, we should compile a printed list of these customers so tnat our 
salesmen can call on them. AU cards which are legitimate customer 
name and address cards wiU have a ”C” in card column 60. Any card 
not having this should be ignored. 



Record layouts 



Card Input 1 x 80 



Tape Output 10 x 100 



Field 



Customer No. 

Customer Name 
Street Address 
City 

Attention Line 

State 

Zip Code 

Date (of last sale mo. day 
yr.) 

Blank 

Customer Code ”C” 



Card Col. 


Field 


Position 


1-6 


Customer No. 


1-6 


7-16 


Name 


7-21 


17 - 31 


Street Address 


22 - hi 


32 - U6 


City 


42 - 61 


k7 - 6l 


Attn. Line 


62 - 3l 


62-63 


State 


82 - 83 


64' - 63 


Zip Code 


84 - 88 


69-74 


Date (of last sale) 


89-94 


75-79 


Territory Code 


95 - 96 


80-60 


Salesman's # 


97 - 100 




Tape Label « '^Customer 


File" 
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CUSTO!'ER FILE COItVERSIOW PROBLEM (COIITIKUED) 
Printer Output 



Field 



Print Position 



Customer ITame 

Street Address 

City- 

State 

Zip Code 

Date of last sale 



10 - 2k 
28 - 42 

45 - 59 
62-63 



66 ^ 70 mo da yr 

75 - 82 XX - XX - XX 



Heading - "Customer File Deletions" 



When writing the card to tape leave space for the salesmans no. end terr 
itory code even though we will not currently have the Information. In- 
crease the size of the name, street address, and city portions of the 
record. The state area is 2 digits with a 5 digit zip code, conforming 
to the U. S. post office regulations. 
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LABORATORY; GRADE RI!PORTIIiG»PROBLS?4 HO., ijf. 



A grade reporting system uses card input containing student 
identification number, name, course number, course name, and 
course grade. 

The caird format is as follows; 



The cards mast be sorted in ascending order by student ident- 
ification number in order to match the sequence of the student 
tape master file. 

Write the control card parameters to sort the file, using 
car4 input and tape output. 



LABORATORY; PROBLEM ^10. 13 

Catalog any previously written program permanently in the oper- 
ating systems library. 

LABORATORY; PROBLEM WO. l6 

A tape file contains 100 character records, blocked 10. Write 
the necessary parameters to utilize a Tape-to-Prlnter utility 
routine to print the entire file, with each 100 character record 
printing on a separate line. The tape label Identification is 

"Tape l6.*' 

LABORATORY; PROBLEM NO. 17 

A disk file contains UOO character records, blocked 2. 
first half of the disk pack contains the file, the other half 
is used for other data. The file 1s to be copied on tape for 
backup. Write the parameters to copy the file. The disk label 

is "Disk 17." 



Card Column 1 



Columns 2-5 
Columns 6-8 
Columns 9 • 28 
Columns 29 - ^8 
Columns U 9 - 50 



"1” (card code) 

Student Identification nuiriber 



Course number 
Student name 
Course name 
Course grade 
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TECHMIQUES Airo APPLICATIONS 



CLASS 



LABORATORY TOTAL 



Data Processing Systems and Procedure Concepts 
Integration of Systems and Programming 
Practical Applications In Industry 
Practical Applications In School Administration 
Advanced Class Problem 
Information Retrieval 



18 

10 

6 

6 

12 

5 



6 

20 

3 

3 

6 

1 



24 

30 

9 

9 

Id 

6 
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lAOIA PaOCESSim SYSTZrg AUD procedures C0I‘X!EPT8 



Suggested Time: Twenty-four hours 

Description: A study of the many factors Involved In utilizing 

a computer as a data processing tool. 

Major Divisions: 

X. SYSTEMS A^IALYSIS 
n. DESIGir 
in. ZNFISMESTATIOE 
IV. FXE/OJZATIOir 

Objective: 

To acquaint the student with a comprehensive view 
of the many facets of data processing systems plan- 
ning. The student should become aware that programming 
is a small portion of the entire operation^ and that 
effective computer utilization Is dependent upon de- 
tailed planning effort and the application of recent 
technology. It may be noted that systems work Is an 
imaginative creative way of reviewing^ analyzing 

Improving a method of operation. In larger organ- 
izations there may be a separate systems department ^ 
but very often the systems and programming Ibnctlons 
are combined. In any event systems and prograsimlng 



. 78 . 



perionnel oust work hand in hand. Thit aeetion con. 
eentrates on the detailed tysteme analysis and design 
that concerns cosqputer data processing, rather than 
systems in general. 



I 
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SEFniTIOSS: 

System - is the coo^lete plan 

A system Is a set of related procedures vbich provide 
the plan of action for carrying out basic objectives. 

procedure • steps within the system 

Procedures are the actions or steps idiich are taken in 

carrying out a function as part of a system. 

Operation - a step in the procedure 

An Operation is the focal point of activity within a 

procedure. 

Hethod • manner of performance 

Method is the instructions for performing an operation 
or related series of operations. 
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DATA EROCSSSIl^S SY3TOS A?3) P30CEPURES COirSPTS 

Z. ANILZSIS 

A. General Analysis 

1. Determine problem areas 

a. Object of coo^lalnt 

b. Backlog of clerical vork 

e. Anticipated backlog of clerical work 

d. Ukiiue high cost of production 

e. Over elaborate control measures 

f • Itot Ibnctlonlng according to managements e^q^tatlon 
g. Heed for management Information 

2. Objectives 

* 

a. Improved management Information 

b. Di^rovenent of time and cost/production ratio 

B. Specific Problem Definition 

1. Current operations of application 

2. Statistical evaluation 

a . Voluiiie 
b. Eqplpment 
e. Personnel 
4* Time 
e. Cost 

C. Determine Method of Duprovement 

1. Electronic data processing 

2. Refine manual system 



• o 
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3. .Combination of laamial and electronic data processing methods 
D. Scheduling considerations 

1. Ifenpover resources 

2. Financial resources 

3. Equipcient 



n. DESIGN 

A* Preliminary considerations 

1. Eqjaipoient 

a. Ability of counter to handle additional load 

b. Heed for nev or faster peripherals 

2. Utility software 

a. Availability 

b. Efficiency 

3. Timing estimates 

a. Hachine 

b. Clerical 

b. Processing methods 

a. Batch 

b. Real time 



Pile organization 

a. Sequential 

b. Control sequenced 



e. Random 





6« Control considerations 
a. Audit trails 
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• 

b. Input/output validity control 

c. Record count checks 

d. Cro88-footins checks 

e. Back-up files 

f • File reconstruction procedures 
B. Systems Floif Chart 

1. File creation 
2* File maintenance 
3. File updating 

k. Output 
C* Records 

l. Type 

a. Input/output 

b. Master record 

2. Size 

a. Pertinent data 

b. Dxpansion provisions 

3. Format 

a. Fixed or variable length 

b. Blocked or unblocked 

4. Arrangement 

a. Sequential 

b. Control sequential 
e. Random 




5. Limitations 

a. Memory size 

b. Peripheral storese 
e. Program size 

0. Forms Design 

1. Purpose 

a. Source documents 

b. Conqputer reports 

2. gfti placement of items 

3. Readability 

. 4 . Physical characteristics 

a. Paper grade 

b. Color of paper 

c. Size of paper 

d. Rtmiber of carbon copies 

5. Retention period 

a. Administrative 
b • Fiscal 

c. Legal 

6. Economies 

a. Avoid umiecessary preprinting of coBiputer report* 

b. Avoid unnecessary copies 

c. utilise -exception reporting (printing exceptions only) 

d. Evaluate practicality of nancal processing for exceptions to 



rule 



m. 



e. Design computer forms two or more across when printer permits 

F. Documentation 

1* Departmental procedure manuals 

2. Flow charts 

• «. System 

b. Job 

3. Record layouts 

4. Input/output layouts 

IMFLBMBmTION 

A. Program assignment 

!• System procedures 
. 2. program specifications 
3. Time estimates 

B. System conversion 

1. Schedule 

2. Input data preparation 
3* Personnel training 

U. Parallel operations 

C. Documentation 

1. lianagement control manuals 

2. Clerical procedure manuals 
3«. Programmers procedure manuals 

Operators procedure manuals 



IV. FIimLIZATION 

A. Combine docunentatlon 

B. Evaluate new system 

la Cost 

2. Objectives met 
3* CoB^arlson to old system 

C. Recommendations 
I) a Final reporting 



IirrEGPATION OF SYSTSt^ AKD PROGRAI>fl«gKGr 



Suggested Time: Tliirty hours 

Content: Cese study problem illustrating the inter-relationship 

between systems and programming. 

Major Divisions: 

I. INTRODUCTION TO PROBLEM 

II. DEFINITION OP TERMS 

III. VOTERS REGISTRATION SPECIFICATIONS 

. IV. SYSTEl-I FLOWCHARTS 

V. LIST OF PROGRAMS 
• • 

VI. INDIVIDUAL PROGRAM SPECIFICATIONS 

Objective: 

To enablo the participant to place in proper context 
the intermingling elements of systems and programming. 
A case study approach is used as a practical method 
to achieve this objective. After presentation of the 
problem the instructor may wish to divide the class 
into teams or allow the individual to try to develop 
his own design.. The participant should have developed 
the ability to create system flowcharts, program block 
diagrams, decision tables, forms design and programs. 
The instructor may assign any or all phases of the 
problem as laboratory exercises. 



I. imODUCTION 



In order to develop an appreciation of the Important role of 
efficient design) as opposed to the subordinate role of programming 
in electronic data process Ing) the following problem has been presented 
to allow the participants to develop their own system. Voters^ regist- 
ration has been chosen as the case study, because of Its general Interest 
to the Individual and the comparable slngallclty of the system. 

The problem may be utilized In various ways: 

1. Pre-election processing 

2. Post election processing 

3. Combined pre and post election processing, which constitutes 
the complete system 

A variety of solutions may be developed, and various hardware 
configurations may be utilized^ these topics may be explored by class 
discussion. 

The suggested solution involves a computer configuration consisting 
of: 

1. 8,000 bytes of memory (8 k) 

2 • Card reader 

3. Card punch 

4. Printer 

5. Three magnetic tape units 
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Sequential tape processing methods are therefore utilized. If 
the configuration Included random access devices, other techniques, 
•uch as Indexed sequential file organization, might be eiaployed. 

The participants should be required to; 

1. Design and flowchart a system to produce the desired results. 

2. Develop a suitable master record. 

3. Determine file organization. 

4 • Determine control requirements • 

5. Design the input/output layouts. 

6. Determine individual program requirements. 

7*. Develop one or more of the programs. 

8. * Document the system. 



n, DEFI?HTION OF TER?.3 



A. Hierarchy of Political Area 

1. County - municipal subdivision of a state. 

2. District - a political section of a county. 

3. Municipality - towns or cities within a district. 

4. Ward - subdivision of a municipality 
$. Precinct - subdivision of a ward. 

This is the make-up of the voting area. Within each precinct there 
is a polling place. The area is broken into precincts to make it 
easier for the populace to vote. 

B. Registration Period - that tine before each election when, at 

* 

specified locations, clerks from the voting office accept new 
registrations and changes to the status of previously registered 
voters . 

C. Street List - listing of all voters by street within a district 
which is used by the candidates and conmitteemen in getting the people 
out to vote. 

D. Conraitteenan - a person who is a party worker within a ward. 

He is elected by the people residing in that ward. His job is to 
build and maintain political interest within his area. 

E. Voter Certificate - the card which must be signed by each voter 
before he casts his ballot. It becomes a permanent record. The clerks 
at the polling place will check the master record book for the voters 
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name 9 and then have him sign the certificate. 

F. District Inspector • a person assigned by the district voting office 
to periodically tour his assigned district and determine if anyone should 
be purged from the rolls. 

G. Identification ?fumber - the number attached to each person’s record 
idien he registers . It can be a sequentially assigned number or it may 
be the person's social security number. 



o 
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III. VOTEPtS* REGI8TRATIOU 8P3CIFICATIOriS 
A 8tudy of a voters* registration office reveals the following: 

A. The entire county Is made up of six (6) districts tdilch are divided into 
seventy (70) municipalities. Each municipality Is Hirther divided into 
wards ^ and precincts. This structuring is referred to as the political 

area. 

B. Before each election, registration periods are opened In order to acc^t 
new registrations and changes to the current records. 

'C. Ten (10) days Before the election, a conplete list of registered voters 
(By street irt.thin voting districts) must Be available for distribution 
to the candidates and local committeemen. 

B. A certificate must Be prepared for each voter. This certificate is 

signed By each voter at the polling place and Becomes a permanent record 
of a vote havix^ Been cast. It contains all the data on each voter. 
Voter records ere updated with "last voting date," Based on signed 
certificates. 

E. Those voters who do not cast a Ballot in five (5) consecutive elections 
are sent a notice of purge. The notice Is in the fom of a tvo (2) part 
post card. To Be reinstated, a person need only sign in the space pro- 
vided and return the card. Those who do not return their card are 
purged from the master file. 



P. A voter C8X1 elso be purged from the file by e district inspector^ for 

the following reasons. 

1. Deceased (or declared legally dead). 

2. Declared legally incon^etent 

3# Cttinaltted to a penal institution 
Conmitted to a mental institution 
Moved from the area 
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IV. SYSTEM FliCy.JCHARTS 
VO!gER SYSTEM COIIVERSIOZi 
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VOTER SYSTEt4 PRS-SLECTIOH PROCKSSIICG 
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V. LIST OF PROGRAIg 



A. Creation of Master File (Conversion Fun) 



B. Pre- 


-Election Processing 


1. 


Master File Update 


2. 


Street List Sort 


3. 


Street Lists 


k. 


Registration Recap 


5. 


Sort for Certificates 


6. 


Certificate Run 



C. Po8t>-Election Processing 

1. Sort of Unsigned Certificates 

2. Voting Data Update 

3. Purge Notice Run 
4 • Reinstatement Run 

5* Purge or Final Update 
6. Sort by Identification Number 

VI. INDIVIDUAL PROGRAM SPECIFICATIONS 



A . Program Flo^rcharts 

B. Program Descriptions 

C. Input/Output Formats 
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CONVERSION RUI'I 
i 




create, on magnetic tape, the master file which will he used 
. throughout the system. 



o 

ERIC 



- 92 - 






i 



COIWERSION RUtT 

This run creates on magnetic tape the master file of all registered 
voters . As each card is read, it will be assigned a record code of 
(1) indicating this is the detail of an individual voter. As the file 
is constructed, a count is developed showing the total registrations 
by party and sex. A record containing these totals will be written at 
the end of each voting district and assigned a record code of (2). 

Each individual record will also go through a table look up in order 
to assign the proper municipality name in the address section of the 
master. 

A convenient record size is one hundred (100) positions per It^, 
blocked five (^). 



RECORD LAYOUTS 



MASTER RECORD TOTAL RECORD 

yteld Field Size Field Field^ Si^ 



Code 


1 


Code 


1 


Political Area 


6 


Political Area 


6 


Identification Ntimber 


6 


Male Republican 


6 


Voter Last Name 


15 


Female Republican 


6 


Voter First Name 


9 


Mhle Democrat 


6 


Voter Initial 


1 


Female Democrat 


6 


Address 


22 


Male Others 


6 


Manic ipality 


18 


Female Others 


6 


Zip Code 


5 


Male Total 


6 


Last Voting Date 


3 


Female Total 


6 


Sex 


1 


FiUer 


U5 


Party 


1 


Total 


100 


Certificate Number 


6 






Filler 








Total 


100 






NOTE: For simplication of tape processing, 


voter records and total records 


are designed as 100 character records. 




Purge record is the. same as 


the master record. 


• 


Recap record is the same as 


the total record. 




Unsigned voters ceitificate record contains only the 6-digit certificate 



nunbers, blocked l6. 



Layout Ferm-SO Column Card 



-100- 



r 








O S , _ 


.jTs| __ _ 


CO 


c»» S * 


i 


CO fi pp* 


CM 


•o 


K i 


i 


o S 


CM 


1 CO 


cr» S 


i 


c» e p- * 


CM 


•o 


cn R 


1 

f 


cn R ^ 


CM 


CO 


cn a 


t 


e » 


CM 


CO 


cna 




OS — 


CM 


CO 


or> S 


» 

• f 


a S — 


CM 


CD 


o^ 5 


1 


OR — 


e ^4 


CO 


cn R 


i 


O R P* 


CM 


CO 


0 > R 




OR — 


CM 


CD 


<r> S 




o S •- 


CM 


«co 


cn S 




e 3 — 


CM 


CO 


cns 




o 5 P- 


CM 


CD 


on 3 




0 3 — 


CM 


CO 


cn ;£ 






CM 


CO 


cn S 




o S p- 


CM 


CO 


cn 3 


V 5 i W 

% <t ft 




CM 


•o 


cn 3 


a 4 ;* 


CO ti p- 


CM 


CO 


09 ^ 


» 5 . R «: V >. 


J 5 ? J 7 ujrr^.a. 


CM 


CO 


o »5 J 


\a Ui V 1 


o S — 


CM 


CO 


cn 3 




o R — 


CM 


CO 


ens 




os — 


CM 


CO 


o» S 






CM 


CD 


cn R 




e 3 — 


CM 


CO 


cn» 




cs S v*” 


CM 


•9 


cn a 




o X — 


CM 


CO 


e >3 


k 


o a — 


CM 


CO 


on S 




o » — 


CM 


CO 


cn » 




o R •“ 


CM 


CO 


cn R 


V 


o 3 — 


CM 


• CD 


«* a 


Ul 


o 9 — 


CM 


CD 


e> 9 


Ul 


o 9 — 


CM 


CO 


on 3 


Of 


C 9 w 


CM 


CO 


0*5 


h* 

Cm 


0 9 — 


CM 


CD 


o 9 




o 9 - 


CM 


CD 


e> 9 






CM^ 


CO 


o> 9 


Vl^* tX ftiw^ oaC^' 






CD 


on S ] 



I- 

iit 

V. 

«e 



Xt 

1 

a 



» * V.'TX. .-*- 

iy ^ 



s 

♦V 

■N 

K 



I 

O 



% 

K0 



% 

% 

i 





, «».* it* U •• 



^ u n 



o * v> t- w - «.' ^ 



ec X 

A"M>1 



9 ^ «M 

9 — CM 

9 — e«4 

R — r>4 

. R- 'rr... 



•> fS. 

rx 



cn 9 
cn R 

,F?„a. 



> R 

> A 

> R 

> A 

> » 

> R 
» R 

jcouR. 

9 

» R 
» A 



— 

,-r? JB<- 

— CM 



cn R 
et>R 

e> R 
on a 
e> a 

on R 
e> R 
0 »R 
o» g 



3 -._ 



R — r^4 

R ^ CNI 

R ^ 

2 •- «V4 

2 ^ r*4 

2 ^ CM 

2 oc CM 

2 •• CM 



Csl 

€S> tS ^ CS| 



OIR 
O) R 

cn a 

»s 

er> a 
o> R 
cn a 

o>a 

cn r 



o> £ 
m 2 
-Cn 



e> s? 
r 



€3 S p- 



CM 

CM 

CM 

rM.^ 



CO 



cn m 
CO <n «* 

eo o** ^ 



cn <• 



c:> 

c:> - ^ 



CM 

CM 

T'l. 

C^J 



CO 



cn to 

cn ^ 






cn i-i 

.JTLiii.- 



o> - 



<S» CM I w 



r-« eo Q> I 

\^>T 5 r.vt 9 :i.n •«.'■%' C t • 



E 

19 



>% 

00 



O) *D 

o m 

*• jC 

0. -5 

2? 

S. u 



4; 



o 

• on* 

h* 



>> 

CO 

■o 

w 

rs 

a 

V. 

Cl 



4> 

CD 

a 

0. 



(C 




Li 




o 




PC 

£ 




w 


S i 


V- 


CL 




Vi 


rJ 


1 1 




rj 


D 


9 ,'* 



MASTER FILS UPDATE 




PURPOSE: 

T6 add or delete registrations and to make any necessary changes 
in the detail of any registered voter on the master file. 




MASTER FILE UPDATE 



This program is to be run as soon as all the data from the voting 
office Is received at the close of the registration period. There 
iflll be three types of transactions. The type of change Is Indicated 
by card code. 

1. Additions - these are the new registrations and must contain 

all the detail data for the Individual. New 
records will be inserted In file by Identification 
nuniber within voting districts. 

2. Changes - partial alteration of master records. Each change 
» 

must contain the voting district » Identification 
number of the record to be altered ^ and a change 
code. Only those fields that are to be changed 
need be punched. 

3 . Deletions - To remove a record from the file the card must 

contain the voting district and the Identification 
nunber of the record to be dropped, and the delete 
' code. 

During the update, a register will be produced showing each transaction 

and an Indication of the action taken. New total records will also be 

# 

constructed and written to the file. At completion of the run, a report 
of total activity will be printed which will Include the mmber of records 
read, the number of transactions by type and the number of records written. 




Layout Form* 80 Column Card 
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YOUR COUNTY 
UPDATE REGISTER 



DISTRICT 


NAME & ADDRESS 


PARTY 


i-13-02-1 


RICKARD SMITH 
39 MAIN STREET 
YOURTOWN 


R 


1-13-03-2 


JANET JONES 
25 VINE STREET 
MYT0;4N 


D 


2-36-02-1 

• 


MOLLY MAGUIRE 
75 ASH STREET 

ourtov;n 


R 




* 56 PENN STREET 


D 


3-68-04-5 


TOM JONES 

408 CHURCH STREET 

OURTOUN 


R 



SEX 


SOMBER 


UST VOTE 


ACTION 


M 


107S32 


C 66 


DELETE 


F 


234S67 




ADDITION 


F 


376245 


G 66 


OU) DATA 








CHANGED DATA 


M 


398541 




ADDITION 






INPUT RECORDS 195,075 

CHANCES 

ADDITIONS 5,025 

DELETIONS 1,500 

OUTPUT RECORDS 198,600 



10,500 
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STOEET LIST SORT 
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PURPOSE* 

To ftrr&ngG the master file of voters by street within voolns 
district. 



STREET LIST SORT 



Thli sort will arraii{;e the file in the proper fonnat to produce the 
street list* The fields which must be sorted are* 

1* Voting district 
2* Record code 
3* Street number 
4. Street name 
3 » Voter's last name 

By also sorting the voter name, those individuals living in apartment 
complexes and rural areas will also appear alphabetically under a 
common address* 



o 

ERIC 
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STREET LISTS 




To prepare a complete list of voters by street within each 
voting district. 



o 

ERIC 



I 
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i 

STREET LISTS 

The run will create a list of voters, by street, within voting 
district. The lists will contain the name, address and party aff- 
iliation of each voter. At the end of each voting district totals 
will be printed showing party affiliation only. 

These lists must be available for distribution to the candidates 
and local committeemen ten (lO) days prior to election day. This run 
must therefore be made early enough to allow sufficient time to prepare 
copies of the lists for distribution. 

During the run the total records are written onto another file to 
be used later in producing registration recap totals. 



ERIC 



YOUR COUNTY 



D^TE 



STREET LIST PAGE NO, 



(VOTING DISTRICT IDENTITY) 
PARTY name 



ADDRESS IDENT. # 



R 

D 

D 

I 

R 



JOHN DOE 23 MUIN STTxEET 264890 
mY SMITH 27 MAIN STREIST 126386 
JOHN Q PUBLIC 35 OAK STREET 735269 
RICHARD MAKEBELIEVE 37 OAK STREET 234567 
MARY ANN JONES 97 PENNSYLVANIA AVE 765864 




REPUBLICAN 


DEMOCRAT 


OTHER 


TOTAL 


276 


325 


49 


650 



er|c 
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REGISTRATION RECAP 




C. P. U. 




PURPOSE: 

To prepare the totals of voters registered by party and sex in 
three different arrangements: 

1. By precinct 

2. By municipality 

3 . By district 




- 112 - 



REGISTRATION RECAP 

Using the recap file created during the street list run, this three 
pass run will produce the following recaps: 

1. By precinct 

The totals by party, sex, and a grand total will be shown 
for each individual precinct, starting each municipality on 
a separate page. 

2. By municipality 

The same totals will be shown on one line for each municipality. 
Each district will start on a new page. 

3. ’ By district 

The same totals will again be shown, but now there will be 
only one line for each district and the report will be con- 
tained on one page. 

These recaps will be made on either multiple-part paper or on repro- 
ducible masters, depending on the number of copies required by the 
registration departments . 
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YOUR COUITTY 
RECAP BY PRECIIICT 
MUIilCIPALITY IIAMS 



WARD 


P3EC. 


REPUBLICAI-I 


DEI-IOCRAT 






MALE 


FEMALE 


MALE 




01 


1 


75 


52 


98 


46 


01 


2 


103 


97 


276 


193 


02 


1 


209 


176 


163 


257 


03 


1 


186 


127 


293 


265 



OTHER 

MALE FEM/VLB 



TOTAL 

MALE FEI^LE 



15 

23 

10 

5 



9 

19 

6 

1 



188 

U07 

382 

439 



106 

31^ 

439 

403 



L 





YOUR COUNTY 










RECAP BY MUrnCCIPALITY 






} 


• • 


DISTRICT # 








MUMICTPALITY REPUBLICAN DS^!OCRAT 

14ALS FEMALE I^LE FE24ALE 


OTHER 

male female 


TOTAL 

MALE FEMALE 


YOURTOVm 

MXTOl/N 

ouara/jw 


987 869 760 556 

l,fe8 968 1,675 1,*»32 

2,537 1,860 1,5J»8 1,226 


65 

1 

21 


23 

0 

9 


1,812 1,476 
3,334 2,U00 
4,106 3,095 


FORI'IAT 2 EACH DISTRICT ON A SEPARATE SHEET 






‘ 




YOUR COUHTY 










RECAP BY DISTRICT 








DISTRICT 


REPUBLICAN DEI'-DCRAT 

male FET-dALS MALE FEMALE 


OTHER 

MALE FEMALE 


TOTAL 

male FEI 4ALE 


FIRST 

SECOrn) 


9,86U 7,609 10,533 10,^^3^ . 

ll»,759 15,733 18,630 17,581 


133 

13 


34 

8 


20,585 13,075 
33,402 13,32'^ 


THIRD 

FOURTH 

FIFTH 

SIXTH 

•WAL 


45,362 30,791 52,196 45,789 


1,135 


863 


99,193 77,443 


POR?-t\T 3 


REqUIFESOIXY ONE SHEET 
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SORT FOR CERTIFICATES 
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PURPOSE* 

To arrange the aaster file of voters alphabetically by last name 
within voting district* 



SORT FOR CERTIFICATSS 



This sort will arrange the file in alphabetical order within voting 
districts in order to prepare the voter certificates. The fields 

to be used in this sort ere: 

1. District, municipality, ward, and precinct. 

2. Record code (voters and total records) 

3* Voter last name 

U. Voter first name 
Voter initial 



t 
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CERTIFICATH RUN 




PURPOSE: 

To prepare the voter certificate cards ^ich must be signed by 
the voter before he casts his ballot. 



« o 

ERLC 



.117 



CERTIFICATE RUN 

This run will produce on pre-nurabered cards, voting certificates for 
each individual voter. Each certificate will require the foUov;ing 
data on it: 

1. Complete name and address 

2. Voting district 

3. Party affiliation 
U. Date of election 

A header card will be used containing the date of the election and the 
starting certificate nuniber. As each certificate is produced, its as- 
signed number is written into the space provided on the master record. 
This number will be used in a later i*un to update tne date of last voting 
in each record. 

At the conclusion of the run the follovring data will be printed: 

1. HUmber of records read 

2. Niimber of records witten 

3. Starting and ending certificate numbers 

4. Total number certificates produced. 



er|c 
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YOUR COUKTY 



VOTER CERTIFICATE CARD 




ADDRESS 

107956 



WARD FREC. 



MUNICIPALITY 




VOTER 



ELECTION CLERK 






CARDS ARE PRENUTSSRED A!® A CARD IS PREPARED FOR EACH REGISTERED VOTER 
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SOHT OF UISIGM5D VOTER CSRTIFICAT2S 
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PURPOSE: 

To convert the unsigned voter certificates to tape and sort in 
certificate number sequence. 
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SORT OF UIISIGIIED VOTER CERTIFICATES 

After the election Is official, the signed certificates are stored as 
a permanent record and the unsigned cards are returned to the data 
processing department for file updating. The certificates are run as 
Input to the sort, and the output is a tape file of the unsigned cer- 
tificate numbers . Tnis file v/ill he used as input to the Voting Data 

Update run. 

The unsigned cards are used because: 

1. The signed cards are a permanent record 

2 , The volume will be smaller and result in faster processing. 



, o 

ERLC 



VOTING DATA UPDATE 




FURPOSSs 

To update the master file assigning the date of the current election 
to the las t<-voting- date field of those ’•■rtio voted in the current elect 

ion. 



VOTING DATA UPDATE 



This run will insert the current election code into all records for 
which no unsigned card has been returned. The code is made up of 
three digits, the first being a P to indicate primary election or 
G to indicate a general election. The last two (2) digits are the 
year in which the election is held i.e., (g63) 

As the records are updated, the assigned certificate number is blanked 
out. At the end of each voting district, totals are printed showing: 

1. Registration by party and sex. 

2. Actual votes by party and sex. 

3. Percentages. 
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PUFGE NOTICE RU^J 




PURPOSE: 

To prepare notices of impending purge. from the file of all those 
who have not voted in the last five (5) consecutive elections. 



* 



o 



4 






t 



mm waa mb 

yita tvn diaeks t!ia lot votinf-date of och raoord. If * wtar ho 
i0t aotad in fivt (5) oootciitlTa altetloiit a notlca of poft is yra- 
parsd. Ilios aotiesf srs tsD-ffirt post cards idiidi oontain tha eoqplata 
detail of tha voter. Also printed on tha notice ifiU ha a data hjr 
the wtar should sifa aod return tte card if ha viShas to ha reinstated 

on the file. 

As a notice is prepared, the record is eritten onto another tape to 
create the purge file which will be used in the actual purge run. 






>»* 4 .** 



«126« 



MOfICB fOB FUBOfi AMD RBIMSTAIEKBNT 
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rOBBOSS: 

to •lialnata troo the purge file those who have indicated a 
desire to remain on the registration roles hy returning the 
purge notice properly signed. 
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BEigs^^tg^sar RPa 

m 

the c«^ iWCh li«v« been property »l«»ed end retnmed ter relniteteoent 
to the file ore now paeeed against the purge file. When a card matches 
a record on the purge file, the last voting date is changed to the current 
rtectlon code and year. A register is also prodneed showing the complete 
detail of each voter who is being reinstated. At the end of the run totals 
wlU be printed Showing the total of reinstatements and the nuiaber to be 

purged. 
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YOUR COUI'iTY 



REIIISTATED V0T3RS LIST 



DISTRICT 


NAME 


ADDRESS 


NU1©ER 


PARTY 


1-12-01-1 


JOHN SICETH 


109 MAIN STREET 


367298 


D 


2-34-03-^ 


MARY BHOT'JII 


78 OAK STREET 


83927 ? 


R 


2-46-07-1 


PAUL DOB 


212 PEI5N STREET 


923347 


R 


3-62-01-3 


SA14 JONES 


7 RACE STREET 


143206 


D 




VOTERS REirSTATED 372 
VOTERS TO BE PURGED 793 



o 
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PURGE OR FII^L UPDATE 




PURPOSE: 

To bring the master to current status by purging from the file 
those who did not return their notices, and also those voters 
the inspector has indicated no longer should be kept on the file. 




PURGE OR FII:A.L UPDATE 



In this run the purge file and any inspector purge cards are matched 
against the master file. The records that v/ere changed for rein- 
statement are adjusted on the master. All others on the purge file 
are omitted from the master at this point. A register wiU he produced 
showing the complete detail of each record being purged and the reason 
for the purge. Most purges will be for not voting in the last five ( 5 ) 
consecutive elections; the remainder will be the purges that have been 
initiated by the district voting inspectors. The inspector will purge 

for the following reasons; 

1. Deceased (or declared legally dead) 

* 

2. Declared legally incompetent 

3. Committed to penal institution 

U. Committed to a mental institution 

5. Moved away from the area. 



yolst Form- SO Column Card 
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DISTRICT 

1-13-02-6 


NA14E 
JOHN DOE 


YOUR COUNTY 
PURGE LIST 
ADDRESS 
72 ASH STREET 


246391 


PARTY 

D 


• 

1-18-oS-l 


PETER JOZIES 


22 VINE STREET 


100650 


R 


2-35-02-1 


MARY SMITH 


77 MAIN AVE 


222543 


R 



REASON 

2 

4 

1 




LEGEND OF REASON CODES USED IN PURGING 

1. NOT VOTING IN LAST FIVE ELECTIONS 

2. MOVED OUT OF AREA 

3. DECEASED 



4. LEGALLY IircOf^PETENT 

5. COMCtTTED TO PENAL INSTITUTION 

6. COI-IMITTED TO I-ENTAL INSTITUTION 
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SORT 



fILC 









^ u. 







rite 

* 0 . 



PURPOSE: 

To arrange the master file of voters by identification number 



within voting district 



36 - 



sort ^ 



iph# file is sorted !>y identification nuzober within voting district. 
This will put the file into the proper sequence to start the cycle 
for the next election. 




PRACTICAL APPLICATIOIS BI Iia)USTRY 



Suggested Tisie: Nine houi'S 

Besci'iptlon: This section presents case studies of selected 

applications that are currently being used in the 
field of data processing. 

Ifcjor Divisions; 

I. CASR STUDIES 
II. OTHER AEPLICATIOHS 

Objective: 

To present general applications used by industry 
to supply the current information required by 
management} to make sound decisions. Class dis- 
cussion of the case studies and other typical 
applications x£entioned ^dLll help to develop a broad 
reali?ation of the capabilities and functions of data 
processing in industry. 

Case studies contain sufficient information to be 
used in laboratory exercises. 




1 
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CASE STUDY A - SALES STATISTICS 

One of the most coimaon and important types of reporting gen- 
erated by a data processing department is the analysis of sales 
statistics. The sales department is interested in the performance 
of product lines in general j in comparison to the same interval 
last year, and forecasted sales. They use this information in direct- 
ing and determining salesmen quotas, product quantity requirements 
(inventory), product modification, and adjusting of forecasts. The 
production department needs salts information to p»*epare for future 
demands*. The advertising section will be able to detenn5.ne the effect- 
iveness of their campaign and the direction of future eo^nasis. Man- 
agement uses this information in determining the profitability of 
product lines and as a guide in the direction of continuing con 5 >any 

effort. 

Analysis by product is not the only method of presentation. The 
same data reorganized will present the performance of individual sales 
man, of branch offices and/or territorial districts. The figures can 
be compared to past performance and forecasted sales. A further re- 
organization will allow for an analysis to be prepared by customer. 
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sale during the month by each 



Company A prepares a card for every 
sales representative. Each card contains the following: 

1. Product identification number 

2. Quantity of the sale 

3. Salesman identification number 

U, Number of the territory to which the salesman is assigned 

From these cards, tw (2) reports are requested. The Current Sales 

Report which presents: 

1. Current month’s sales of each product 

2. This month- last year sales of each product 

3. Current year-to-date total sales of each product 

4 . This month-last year-to-date sales of each product. 

The Salesman and Territory report which presents 

1. T6tal months sales by each salesman within territory 

2. Total sales produced by each territory 

3. Grand total of company sales for the month. 

The master record of each product contains: 

1. product identification number 

2. Chit price 

3. Current year-to-date total 

4 . This month-last year-to-date this month 

It is maintained in products number sequence, using indexed sequent! 

file organization. 



To prepare the first report, the cards are sorted by product 
number and then matched against the master file. As the report is 
being prepared the year-to-date figures in the master are updated and 
a transaction file is prepared containing extended figures of unit 
price times quantity. Figure 1 is a sample of hoT-/ this report may 
appear . 

To prepare the second report, the transaction file with extended 
figures will be sorted by salesman within territory. The product is 
not relevant to this report. The report is produced listing the total 
for each salesman and each district id.th a final company total. 

Figure 3 is a systems flow chart presenting the complete procedure. 
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COMPANY A 



DATE 


xxAxAx • 


REPORT 2 

SALESMAN AND TERPvITORY REPORT 


PAGE NO. 




SMSSiMH 


TERRITORY 


TOTAL. 


'102 


1,500.00 


1 




115 


975.00 


1 




122 


1,050.00 


1 








1 


3,525.00 


210 


750.00 


2 




220 


490.00 


2 




230 


825.00 


2 






• 


2 


2,055.00 


900 


1,570.50 


9 




905 


572.00 


9 




915 


635.00 


9 


2,777.50 



GRAND TOTAL 



29,272.75 



figure 2 - REPORT BY S\U:s:i:\N L7TMIN TiarjTORY 
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FIGURE 3 - COMPAITI A*s 



PR0CSDU3E TO PRODUCE ITS BEQUIPED SALES BSPORTS. 



CASE STUDY B - INVENTORY COmOL 



It Is important to a company to have current and precise 
information about its inventory. The supply of raw materials, work- 
in-process, and finished products often represents the company's 
chief investment. 

To maintain an oversupply in the stockrooms will result in 
unnecessary binding of ^/orking capital, and v;ill also result in a 
costly waste 6f valuable storage space, and additional protection 
which must be provided. 

Insufficient supplies may result in loss of income due to loss 
of sales, shipment delays which might result in higher shipping cost 
and necessitate overtime to meet backlogged orders. 

The aim of inventory control is to balance overstocking against 
understocking, by keeping track of and analyzing the quantities on 
hand and on-order against quantities required by sales forecasting. 
From this analysis the re-order point and the quantity to be ordered 
can be determined. The following day-to-day procedure will control 
some of the routine decisions (i.e., when to order and how much) and 
provide management with inventory statistics necessary to assist in 
company decisions. 



Case study B presents a basic system of inventory control. 

The nature and complexity of industry will in many cases require a 
more sophisticated and expanded system of inventory control. Some 
other areas linked to inventory are: 

1. Determination and allocation of equipment, labor and material 

2. Scheduling of production and delivery 

3. Analysis of labor and material expenditure 

U. Calculation of direct and indirect cost to establish prices, 
and maintain profits 

5. Project changes and trends in market strength and demands. 
Some other areas which are part of every system but not presented, 
in the study are: 

1. File maintenance for additions, deletions, and adjustments. 

2. Month and year-to-date histories 

3. Analysis of fast and slow moving products (market analysis). 
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Comoany B, a distriTsutor, processes inventory daily and produces 
two (2) reports 

1. Inventory Status Report shows the available stock, ship- 
ment demands, re-order point, shipped today and maximum 
order quantities. This reflects all stock on hand. 

2. Todays shipments showing what was shipped today and the 
new balance. 

The master file in ascending part number sequence contains the 

following: 

1. Product code 

2. Qviantity on hand 

3. Quantity on order 

4 . Economic order quantity 

5. Maximum order quantity 

6. Reserved for shipment 

7. Unit price 

T^^o types of transactions are used in this process: 

1, Today’s shipments reduce the quantity on hand 

2. Today’s sales increase reserved-for- shipment but do not 
actually reduce quantity on hand 

A card is prepared for each transaction containing: 

1. Transaction code 

2. Product code 

3. Quantity shipped or ordered 



o 
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Before processins, the tr?jisactions are sorted by product 
code. As the transactions are matched against the master, the on hand 
or reserved for shipment field is updated and listing of all shipments 
is printed (Figure 1). The updated master file is then processed to 
produce the inventory status report (Figure 2). This report supplies 
management with the current position of each product in stock and 
indicates which items should be replenished. Figure 3 is & system flow 
of Idle procedure in preparing these reports. 



COMPANY B 



INVENTORY SSIIROCJT REPORT 

BATE XKAx/OC 



PRODUCT 


IN STOCK 


ISSUED 


NEW BALANCE 


72 


5720 


475 


5245 


107 


4500 


1000 


3500 


120 


580 


25 


555 


150 


321 


75 


246 


275 


1793 


250 


1543 


310 


620 


35 


585 



FIGURE 1 - REPORT OF TODAY* S SHIPMENTS 



COMPANY B INVENTORY STATUS 
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laOURE 2 - STATUS OF ALL PRODUCTS IN STOCK 
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FIGURE 3 - DAILY IHVEIJTORY PP%OCESSIi<G OF COf^ANY B 



I 



-151- 



CASE STUDY C - PAYROLL 

A standard data processing application is payroll. The fund- 

m • 

amental concept of psTroll sounds very simple; a time card showing 
the hours each employee has worked and a master file containing his 
rate and accumulated totals are supplied > then his check is calculated 
and printed and the totals are updated. In actuality, payroll is not 
as simple as it sounds. Many other -factors are considered. 

Corporations need to know the cost allocation of multiple opera- 
tions an employee may have performed during the pay period. VIhen tlme- 
by-operation information is supplied, this distribution report becomes 
a routine by-product of the payroll operation. 

There must be provisions to handle the varied deductions, taking 
into consideration that in some instances, the gross pay of the employee 
may not be sufficient to handle all the deductions. 

v' 

The master file must be kept up-to-date with many changes in order 
to accurately and efficiently perform payroll processing. Some of 
these changes are: 

1. Pay rate 

2. Marital status 

3. Number of dependents 

4. New, deleted, and adjusted deductions 

5. Adjustments for prior errors 

6. New employees 

7. Deleted employees. 

I erIc 

1 = 



I 



I 
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Master totals must be updated each pay period to maintain 
the figures neeivjd to prepare the quarterly and yearly reports required 
by government agencies, i.e., 9^1 report of quarterly earnings, and 
W-2 wlth-holdlng ^ax sta-ements. 

Piecework or incentive payroll, vdiere the employee is paid for 
the amount of work performed rather than the hours worked, can be 
a very complex procedure. 

The system may also be required to handle personnel that are 
paid on a salary basis Instead of time or incentive. A few of the 
areas that may also be provided for are: 

1. Retirement plans 

2. Accrual of sick leave and vacation pay 

# 

Payroll processing results in a wide variety of reports which 

serve as documentation of all actions taken and allow for auditing the 

. ^ 

accuracy; of the work. They range from basic payroll registers to de- 
tailed cost distribution and personnel performance reports. 

In the study which follows. Company C is a manufacturing firm 
paying weekly throu^ the previous Friday. Personnel are paid on 
incentive, time, and salary basis. Cost and labor distribution reports 
are prepared but will not be reviewed in this case. It is assumed 
that the necessary master file changes have been made and documented, 
and that calculations to develop gross pay have been executed, properly 
documented, and an earnings file created. 
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Conpany C, using the earning file, is ready to produce the 
employee pay checks. As the earnings file is matched against the 
master file, necessary tax calculations are performed, individual 
deductions are taken to develop the net pay, and quarterly and yearly 
totals are updated with the current pay. The output of this run is: 

1. Properly updated master file. The figures updated are: 

A. Gross earnings 

B. Taxes 

C. Deductions 

D. . Time worked 

E. Incentive earnings 

2. Payroll Register 
3'. Check file 

Each employee is listed on the payroll register (Figure 1) which shows: 
1..., Employee number 

2. Employee name 

3 . Department number 
U. Gross pay 

5. With-holding tax 



6. F.I.C.A. tax 

7. Other deductions 

8. Net pay 

9* Check number v;hich is assigned at this time 
10. ‘Departmental and company totals. 
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At the sane time, this information is written to the check file 

along with year-to-date figures. 

The check file is now used to produce the individual payroll 
checks. Figure 2 illustrates the payroll check. 

The master file and earnings file are used during later runs to 
produce personnel perfonaance and cost distribution reports. 

Figure 3 is a system flow chart of Company C's payroll procedure. 
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FICRJRE 2 - PAYROLL CHECK 




FIGURE 
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£fnno'ti£ 

CHECKS 



3 - SEGMENT OF COMPANY C's PAYROLL SYSTEI4. 



I 
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II. OTHER APPLICATIONS 

A. Banking 

1, Demand deposit accounting 

2. Savings accounting 

S. Mbrtgage and commercial loans 
U . Installment loans 

B. Publishing and Printing 

1. Automatic typesetting. 

2. Printing scheduling 

C . Manufacturing 

1. Accounts receivable and Accounts payable 

2. Labor and cost distribution and analysis 
3 • Production scheduling 

4, Analysis of market and season trends 

5. Credit reporting 

• f., 

D. Trucking service 

1. Truck routing schedules 

2. Vehicle maintenance scheduling 

3. Vehicle cost reporting 



- 159 - 







PRACTICAL PJPPLICATIOrJS IIT SCHOOL ADMirHSTRATIOlT 
Suggested Time: rline hours 

Description: Case studies in school administration v/here data 

processing has been effectively put to use. 

Major Divisions : 

I. CASE STUDIES 
II, OTHER APPLICATIOHS 

Objective: 

To develop an insight to areas xrhere data process- 
ing has been applied successfully to school adminis- 
tration. in the never ending process of improving our 
educational system. It is hoped that by class discuss- 
ions of problems in these familiar areas the participant 
will develop an appreciation of data processing as a 
helpful tool- Class exercises on file design, record 
layouts, and flow charting, based on the detail of the 
case studies, may be included. 




CASE STUDY A - ATTgrroATICS ACCOU^milG 

This system is for the collection and reporting of student 
attendance data. At the heginnins of every marking period, attend- 
ance cards are prepared for each student. Homeroom teachers mark 
sense absences daily and forv/ard the cards to the data processing 
department ^//here the mark sensing is transcribed to punched holes. 

The cards are transfered to tape, creating a daily attendance file 
vhich is then sorted by student number. This file is matched against 
the master to update the students attendance history and produce a 
daily absence file. The absence file is sorted alphabetically and 
a daily absence report (figure l) is prepared showing each student 
absent today and his total absences for the year. This report is 
forwarded to the school secretary who will prepare copies for distri- 
bution -to all teachers. The attendance cards are returned to the 
homeroom teacher. 

Three times each year the master file is sorted alphabetically 
to prepare a state -req,ui red report illustrating. 

a. student number 

b. student name 

c. grade 

d. sex 

summary by grade showing total enrollment and total absences 



e. 
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At the end of each marking period the file is sorted alphabetically 
to prepate the Irregular attendance report (figure 3). This is an 
. exception report of those students whose absences are greater than 
a predetermined school norm. The norm is four (U) but can be optionally 
changed, by inseting at program load time, a header card with a diff- 
erent school norm. This report contains; 

a. student number 

b. student name 

c. grade 

d. sex 

e. total absences this period and this year 

f . . day of the week pattern of absences in total 
Figure 4 is a systems flov/ chart of the attendance accounting 
procedures. 
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DATE 



DAILY ABSENCE REPORT 



PAGE NO. 



STUDENT 


STUDENT 


GRADE 


§ 


NAME 




1032 


JOE A DOAKS 


10 


1045 


MARY I FORREST 


9 


1129 


HARRY B UV/LESS 


12 


1361 


PETER D SMITH 


11 



ABSENCES TO DATE 

6 

2 

1 

4 



FIGUHE I - DAILY ABSENCE REPORT 
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FTCURE 2 - INDIVIDUAL ATTENDANCE 



IRRECUIAK ATTENDANCE 



ANT SCHOOL 



BATE XXAX/XX 



STUDENT 

NUMBER 


STUDENT NAME 

• 


GRADE 


m/f 


ABSENT 

MONTH 


THIS 

YEAR 


^^0N. 


PATTEPxN 
TUES. LED. 


THURS. 


FRI. 


1496 


JOHN S DOS 


10 


M 


3 


10 


1 


3 




2 


4 


1063 


ALEXANDRA P JONES 


12 


F 


4 


4 




1 


1 


1 


1 


1975 


JANE X SMITH 


9 


F 


1 


3 


2 








1 


1209 •' 


•SAMUEL N WOODS 


11 


M 


5 


12- 


1 


3 


2 


1 


5 


1321 


JOSEPH P ZIICH 


12 


M 


4 


13 


6 


1 


1 


1 


4 



FIGURE 3 



= IIXCEPTIOM REPORT QE THOSE STUDENTS MOIU: TIUN THE PRE-DETERM^ J) 



SCHOOL NOPOI 
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AT STATE SPECIFIED 
lOTERVALS 

E® OF EACH MARKUP 
PERIOD 

FLOV7 OF ATTEi'IDAKCE 






CASE STUDY 3 ■ MARK REPORTING 

The purpose of this system is to gather student grades and 
produce report cards and other grade analysis reports. From the 
master course schedule mark sense cards produced containing the 
course number, course name^ instructor numberj instructor name 
and the student number. These cards are sent to each instructor 
at the end of every grading period'for him to complete and return 
to the data processing department. The teacher mark senses each 
student's grade and any coded comments he may wish to make. 

After the mark sensing is transcribed, the cards are written on 
tape; this is the student grade file. This file is now sorted by 
student number and matched with the master student file to update 
the master reflecting current grades. This update is necessary to 
maintain the history of each students class performance and pertinent 
instructor comments. This data may be analyized to keep the guidance 
counsellors up-to-date with each student's performance for guidance 
requirements. As the master is being updated, a report card is 
also prepared for each student (Figure 1). 

The student grade file is now sorted by course number and 
instructor number on order to prepare a mark analysis report (Figure 2) 
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which lists each class showing: 
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1. Instructor number 

2. Course number 

3 . Instructor name 

4. Course title 

5. Number of marks in each grade in the scale (A-B-C etc.) 

6. The percentage of students receiving each grade. 

Some other reports v/hich may be produced from the student grades aie 

1. Grade point averages 

2. Ranked grade point average 

3. Low grade report 

4. Total grades by course 

Figure 3 is a system flow chart of the mark reporting system. 
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MEIORIAL HIGH 



MARK ANALYSIS 



AS OF 10/68 



TEACHER 

NO. 


COURSE 

NO. 


COURSE 

TITLE 


A's 


B*s 


C's 


D's 


F's 


% 

A's 


/» 

B's 


% 

C's 


% 

D's 


% 

F's 


102 


325 


ALGEBRA I 


5 


8 


15 


2 


1 


16 


26 


48 


6 


4 


103 


325 


II 


7 


10 


12 


3 




22 


31 


38 


9 




104 


. 325 


II 


4 


8 


18 






13 


27 


60 






105 


. 350 


U.S. HIST. 


10 


12 


8 






33 


40 


27 






106 


350 


II 


8 


8 


14 


1 




26 


26 


45 


3 




106 


375 


PHYS. ED. 


15 


12 


3 






50 


40 


10 







FIGUrj: 2 = M\RK ANALYSIS REPOPvT 
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CASE STUDY C - DISTRICT CSIISUS 

In order to aio school officials in effectively planning for 
the use of current facilities, building expansion, and faculty 
requirements, a master file of all children within the district is 
maintained. As a child is put on the master file he is assigned to 
the school in vdiich he will be enrolled, according to pre-determined 
areas within the district. Each year a house to house canvass is 
made to verify existing data and record changes, such as new children, 
and those that have left the area. This data is transcribed to punched 
cards and used to update the master file along with cards indicating 
failure to be promoted, which are supplied by each school. During 
the update, a register is printed of each change made to the master 
fiXe. For those children on the master not affected by a change card, 
the age -and grade (if presently in school) are automatically advanced 
by one (l). The last page of this report is a recap of children by 
sex within age group. Figure 1 is a sample of this register. 

The master file is then sorted alphabetically within each school. 
A report is then prepared by school showing: 

1. Student name and address 

2. Sex 

3. Date of birth 

4 . Grade 

As this report is prepared a file is created with information abouw 
pre-school children. 
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Figure 2 is an illustration of the alphabetical list of students 
by school. This report supplies the necessary information about 
present enrollment that administrators must have; it's also used 
by the school nurse and the attendance Oxficer, 

The file of pre-school children is now sorted by date of birth 
within the school in which they will be enrolled, A report is pre- 
pared which shows each child in age grovo within school. This report 
(Figure 3) supplies the administration with pertinent data on the 
demand that will be put on school facilities. This infomation ./ill 
help to effectively plan for faculty and space requirements. 

This system of census greatly reduces the clerical work needed 
to maintain census data, and to produce the statistics that must oe 
available to best utilize present facilities and properly plan for 
future requirements, 

•9 

Figure U illustrates one method of processing census data. 



‘ CENSUS CHANGE REGISTER 
1968 



NAME 


ADDRESS 


SEX 


SCHOOL 


GRADE 


MARY A BRO’.v’N 


35 JONES STREET 


F - 


10 




ALICE B COIN 


441 MAIN ROAD 


F 


8 


12 


TOM C FIELD 


39 VLNE STREET 


M 


10 


9 


PETER D HfVLL 


107 RACE STREET 


M 


7 


10 


PAUL E jorss 


39 ASH STREET 


M 


5 


9 



CHANGE 

NElvIBORN 

DECEASED 

TRANS FROM SCIIOOL 6 
MOVED XMKY 
FAILED GRADE 9 




AGES 


UNDER 


01 


02 


06 


07 


13 


14 


15 


16 


TOTAL 


BOYS 


45 


59 


39 


72 


81 


75 


82 


63 


91 


1,789 


GIRLS 


52 


58 


46 


79 


95 


68 


85 


92 


85 


2,125 



FIGURE 1 = CRVXE TO TK?: MXSTER CENSUS FILE AND RECAP DY AGE GUOUP 



SCHOOL NO: 10 SCHOOL NAME: ME!(ORTAL HIGH 



STUDENT 


ADDRESS 


SEX 


BIRTH 


GRADE 


SCHOOL 


JOHN A ADAMS 


123 Ills STREET 


M 


6-12-42 


10 


10 


MARY N mow 


72 MAIN STREET 


F 


7-13-42 


10 


10 


MARTIIA L CUSS 


35 VLNE STREET 


F 


8-15-40 


12 


10 


PETER J COOPER 


107 PACE STPJST 


M 


9-21-43 


9 


10 


TOM T FREEJIAN 


212 CROu’N un: 


M 


3-17-41 


11 


10 


ANN L LONG 


21 PARK AVE 


F 


12 - 25 - 43 
. « 


9 


10 



FTGlTvl': 2 = ALPHABET ICAL LIST GF STUr.r.TfS HY aCHOOl 
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SCHOOL NO: 10 SCHOOL NA1!E: rC'2I0RL\L HIGH 



NAflE 

JOHN A DOE 
BILL M FIELD 
'ALICE L HOPE 
PETER B SMITH 
MOLLY F BROV/N 
mRY G JONES 
TOM H HOPE " 



ADDRESS 



121 SOUTH STREET 
72 OAK STl^EET 
102 ASH STREET 
77 STREET 
395 MAIN STREET 
33 RACE STREET 



102 ASH STREET 



SEX 

M 

M 

F 

M 

F 

F 

M 



BIRTH 

6-12-62 

5-25-62 

2- 23-62 
12 - 18 - 63 

3- 15-63 
11 - 21 - 64 

7-21-65 



FIGURE 3 = PRE-SC’IOOL CHILDIIEM BY BTUTIDAY WITaN SCHOOT^ASSIpyj^ 
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- Rvi^M FT.OW OF SCHOOL DISTRICT CSIISUS PROCSSSIiN^G. 
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II. OTHER APPLICATIOIS 

A. School Budge tin3 and Accounting 

B. Payroll 

C. Purchasing 

D. Inventory of School Supplies 

E. Payable & Receivables 

F. Cafeteria Accounting 

G . Library Cataloging 

H. Registration and Class Scheduling 
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Suggested Time: 
Content; . 

Ma.ior Division; 

Objective: 



ADVAriCSD CLASS PROSLSM 
Eighteen hours 

A case problem 'equi-'ing the extension of an application 
to inco'*porate additional functions. 

I. PRESENTATION OF PROBLEM RSQ,UIREMErJTS 

To enable the student to apply his data processing 
knowledge in a realistic situation. This is achieved 
by presentation of requirements which must be added 
to an existing application. At this point the student 
should have the ability to develop a feasible system 
and to specify the details: file design, program 

requirements, and report layouts/ 
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ADVAIICED CUSS PROBLEM 
I. PRESEmTIOU OF PROBLEM PSqUTRK:>2i%T3 

Problem Statement; 

The grade reporting system, as presented in Applications in 
School Administration, produces two reports; Report Cards and Mark 
Analysis. The system is to be expanded to produce Honor Roll Lists, 
Failure Lists, Grade Point Averages, and Cumulative Rank in Class, 
for a district reporting 7000 students in grades 9-12. Each 
report is prepared at the end of the marking period. 

Report Specifications; 

1. Grade Point Averages ; Courses are identified by a three- 
digit number (which appears on the Report Card), and a course weight. 
The weight is detemined by the Principal and Superintendent eind is 
used in the grade point computations and also in determination of 
graduation credit points. Course weights are normally one, but may 
range* from .3 to 2, which is based on the nunber^^of course hours and 
other factors. A course weight less than 1 indicates the course is 
not a major subject. Grades are reported alphabetically; A, 3, C, D, 
and F. The computation uses the numeric equivalents; A » 4, B = 3> 

C = 2, D = 1, F = 0. 

The computation to determine Grade Point Averages is based on 
major subjects only; 

Course VJeight X Grade = Quality Points. 

Total equality Points ♦ Number of Subjects = Grade Point Average. 
The report sequence is the same as the student master file: student 

number within homeroom within grade. 
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2. Honor Roll Lists; Tv/o honor roll lists are to be prepared. 
Students T/ith a grade point average of 3.233 and higher are listed on 
the "A” Honor Roll, students within the range 3.0 to 3.832 are listed 

on the ”3" Honor Roll. The sequence of the Honor Roll lists is alphabetic 
by student naae within grade. 

3. Failure Lists: A Failure List is to be prepared which shows 

every student who has received an ”F" Grade in any course. The report 
sequence is by student number v/ithin homeroom. 

4. Rank In Class: The students' ranlc in class is based on 

the performance in grades 10, 11, and 12. The basis for class rank 
Is the grade point average for these three years and is cumulative. 

Vftien determining class rank there may be a number of students with 

the same grade point average. To arbitrarily assign them to sequential 
position would not be fair to the individual, therefore a standard 
formula has been developed by Middle Atlantic States Accreditation 
Commission, to rank students having the same average in equal positions. 
The formula consists of adding the relative positions and dividing by 
the number of students to determine the result. For example, relative 
positions 2 thru 6 consists of students having the same average. 

The accumulation of rank positions, (2+3+4+5+6=20) divided by the 
number of students (5 ) would result in the 5 students being ranked 
as .4. The next student rank v;ould be 7. 



er|c 



Relative Pos. 



Rank 



G.P.A. 



1 1 It.OO 

a . 3.75 

3 <* 3.75 

h \ 3.75 

5 U 3.75 

6 4 3.75 

7 7 3.50 

This report sequence Is by rank. 



Several useful techniques may be employed by the instructor to stimulate 
class jii;jcussion: The class may be divided into teams of 3 or 4 students, 

\/ith each team presenting a solution. The computer hardware configuration 
may be left to the discretion of each team, or the instructor might assign 
various configurations. The instructor may assign the entire problem or 
any of its portions. 

The problem presents an opportunity for the class to become aware of the 
variety of successful solutions that are possible in any application. 

An example of a typical Student Master Record is incorporated as supp- 
lemental material to aid the instructo; in keeping this area of discuss- 



ion to a minimum. 
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EXAMPLE! STUDm MASTER RECORD 

1 . School Identification 

a. County 

b. District 

c . School 

2 . Student Number 

3. Attendance Catagory 

U. Beginning Attendance Month 

5 . Student Name 

6. Street 

7. City 

8. State 

9. Zip Code 

10. Sex 

11. Telephone 

a . Area Code 

b . Prefix 

c . Suffix 

12. . Birthday 

a. Month 

b. Day 

. c . Year 

13. Birthplace 

lU. District of Residence 

a. County 

b. District 
15; ‘Entry Date 

a. Month 

b. Day 

c . Year 

16. Leave Date 

a. Month 

b. Day 

c . Year 

17. Parent or Guardian Name 

18. Emergency Contact 

19. Emergency Phone 

a. Area Code 

b . Prefix 

c . Suffix 

20. Counselor Name 

21. Monthly Attendance Picture 

a. Four weeks 

b. Five d'jys each week 

22. Yearly Attendance Picture 
a. Count by day of week 



i 
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23. Total Yearly Absence 

a. Sick 

b . Unexcused 

c. Not enrolled 

24. Apportionment Days (total no. of days attended) 

25. Courses (approximately eight) 

26. Achievement Test Data 

a. Test ID 

b . Form 

c . Level 

d . Date 

e . Grade 

f. Norm 

27. Scores for the Sections of the Achievement Test 

a. Sub-test number 

b . Sub- test score 

28. Aptitude Test Data 

a. Test ID 

b . Form 

c . Level 

d. Date 

e . Grade 

f . Norm 

29. Aptitude Scores 

a. Language 

b . Kon-lang’aage 

c . Total 

30. Grade Point Average 



II'IFOmTIO?^^ RETRIEVAL 



Suggested Time: Six hours 

Content: A discussion of the concepts and techniques utilized 

in storing and retrieving data. 

Major Divisions: 

I. MEED 

II. FUllCTIOI^S OF FILS l'iAMGE!4SriT 

III. PROCESSING CONSIDERATIO^IS 

IV. IMPLEi-EIITATION CONSIDERATIONS 
V* DATA BASE SISTEIS 
VI. REFERENCE SYSTEMS 

Objective: 

To familiarize the student with the concepts and 

m 

* '•* techniques of Information Retrieval. The application 

of computer technology to the handling of large 
volumes of data has been termed j^nfcrmation Storage 
and Retrieval (IS & R), or more simply, Information 
Retrieval (IR)« 

This application is unique in that it is applicable 
to any discipline and has been utilized in goverrment, 
industry, science, and education. The instructor 
should discuss the theories involved in computer 
processing and current applications. It should be 



o 
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noted that the most current reference material in 
this area will generally be found in the publications 
of computer manufacturers and technical .journals, as 
new applications are constantly being developed. 



iriFOHMATIO!! RETRIEVAL 



I. NEED 

A. Large volvones of data 

1. Developments in specialized areas 

2. Application of data in other areas 

B. Growth of inter-disciplinary fields 

1. Biochemistry 

2. Mathematical psychology 

C. Industry and government 

1. Flood of paper work 

2. Specialization 

3. Multiple usage of information 

II, FUNCTIOliS OF FILS VAlWoEMSM 

A. '^ildding records 

B. Deleting records 

C . Changing records 

D. Searching files 

E. Production of document or index 

III. PROCSSSIIiG COriSIDERATIO:,’S 

A. Reponse time 

B. Method 

1. Batch processing 

« 

2. Real-time processing 



C. 



Hardware rccuiremonts 
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IV. II^PLEMEmTION COHSIDERATIOnS 

A. Utility 



1 . 


Large cost of developjLng data base 


2 . 


Difficulty in defining future uses 


3 . 


Determination of data to be acquired 


4 . 


Reliability of data 



B. Coamunlcations 

1. Translation of requests 

2. Future uses 

C. Pattern matching 



1 . 


Selection of relevant data 


* 

2 . 


Key word concept 


3 . 


On-line techniques 



D. File organization 



1 . 

• '</• 

2 . 


File size considerations 

A 

Structured files 


3 . 


Response time 



E. Data security provisions 

F. program considerations 



1. 


Original programs 


2. 


Generalized file management package programs 
a. Sources 

(1) Manufacturers 

(2) Software houses 






Software houses 
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b. User implementation requirements 

(1) Establish organization and content of data files 

(2) Prepare data description statements 

(3) Enter procedural statements 
(i*) Define procedures 

V. DATA BASS SYSTEMS 

A. Data base content 

B. Record organization 

1. Fields 

2. Records 

3. File 

U. Sequence 

C . Examples 

1. Management Information Systems (MIS) 

2. Medical diagnostic records systems ^ 

3 . Census 

4. Statutes 

5. Criminal information 

VI. REFERENCE SYSTE-S 

A. Data content 

1. Index 

2. Criteiia selection 

B. Document retrieval 

1. Printed page 
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2, Microfilm 

3. iJlicrofiche 
C • Examples 

1, Library cataloging 

2, Dissertations index 

3, Research and development index 




o 
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PHASE THREE 



ADVANCED APPLICATIOIIS TO 
II®IVIDUAL DISCIPLII.?.S 



Concepts of Computer isted Instructio: 
Selection of a Computer 
Data Processing Teaching Aids 
Current Applications in Education 
Individual Prololen 



CLASS 



0 

6 

2 

6 

6 



LABORATORY 



1 

6 

1 

3 

2k 



TOTAL 

6 

12 

3 

9 

30 

W 



. ^ 
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COriCEPTS 07 COMPUTER ASSISTED I^ISTPUCTION 



Suggested Time: 
Description: 



Six hours 

A discussion of the use of computers in the application 
and administration of educational courses. 



Major Divisions: 

I. BACKGROUND 

II. INSTRUCTIO'flAL APPLICATIOIS 

III. ADMINISTRATIVE APPLICATIONS 

IV. HASDVJARE COMPO^IELTS 

V. SOFT.IARS COI^IPONENTS 

VI. CURRICULUM SOURCES 

VII. ADVAmOSS 

Objective: 

To acquaint the teacher v/ith the potential of the 
computer as an educational tool in curriculum develop- 
ment and presentation. 

Computer-Assisted-Instruction (CAl) can be considered 
as an application of Information Retrieval on a real- 
time basis. However, the potential of CAI allows 
educators to apply their o*/n experience in the deve- 
lopment of CAI programs. The various types of programs 
available and the considerations in using CAI as an 
effective classroom tool should be discussed. 



o 
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If a CAI system does not exist vithin the immediate 
area a demonstration may be arranged in the class- 

m 

room by a manufacturer. 




o 
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CONCEPTS OF COI-IPUTSR ASSISTED IIISTRUCTION 

I. BACKGROUND 

A. Explanation of CAI 

B. Comparison to teaching machines 

C. Student relationship to CAI 

D. Teacher relationship to CAI 

II. INSTRUCTIOI^AL APPLICATIOI'IS 

A. Drill and practice 

B. Tutorial - Comparison to programmed instruction textbooks 

C . Dialogue 
D*. Examples 

‘ 1. Primary reading and arithmetic 

2. Development of math concepts 

3. High school geometry 

A ' 

* 

III. CAI - ADMINISTRATIVE APPLICATIOJIS 

A. Student progress reporting 

B. Class progress reporting 

C. Student grading 

D. Maintenance of student history 

IV. . HARDWARE COMPONEI^ITS 

A. Central processor 

B. Large-capf.city storage units 

1. Random access devices 



o 
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c. 
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Transnission control units 
D. Student/author stations 

1. Visual projection devices 

2 . Typewiter units 

3. Audio response units 



V, SOFTWARE 

A. Special-purpose progromminj language 

1. Designed for use 'oy professional educators 

2. Personalized course development 

B. Data management routines 

C. - Text editors 

D. Operating systems 

E. Utility reports 

1. File update 
• 2. Class progress 

3. Student progress 

4. Demonstration routines 

VI, CURRICULUIl SOURCES 

A. Textbook publishers 

B. Computer majiufacturers 

C. Original course material 

VII, ADVA'ITAGES 



A. Student 



1. proceeds at ovn rate 

2. Individualized instruction 

3. Incentive to learning. 

Teacher 

1. Believed of drill & review 

2. Time for more individualized instruction 

3. Accurate daily progress reports of individual students 
and entire class. 

School 

1. Efficient utilization of skilled educators 

2. Administrative processing and record-keeping 

3. Information useful for research in educational methods 



end theory. 
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SEI£CTIO:r 07 A COrTUTSR 
Susgested Tine: Tirelve hours 

Descrlpwlon: An outXlne of the eXenen'ts inporton'fc to the scXectlon 

of a Data Processing system 

Ifsjor Divisions: 

!• CLASSIFIGATIOIf GF C0I4PUTER 
H« CENTRAL PROCESSOR 
m. PERIPHERAL DEVICES 
IV* OQFTHARE 
V* FUTURE GRaiTH 

VI. SERVICE SUPPORT 

VII. SISTK-S SUPPORT 

VIII. EDUCATION SUPPORT 
. K. CONTRACTS 

X. PHYSICAL REQUIREMEirrS 

Objectives: 

To acquaint the participant */lth the elements 'which 
must be considered In the evaluation of a computer • 
This section is designed to be used as a guide In 
evaluating proposals for a data processing system. 
The relative liqK>rtance of each clement vouXd be 
dependent upon specific requirements; i.e., systems 
support ‘ir.'ouXd be a major consideration vrlth Inexpcr- 
ienced personnel. However, an organization night 
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choose to hire experienced professionals and therefore 
this element, vhlle still important, vould not be a 
priority consideration. 

While many of these topics have been discussed earlier 
in the course, the objective at this time is to inform 
the student of the many feictors that must be evaluated 
and that cost is only one of several considerations. 







o 



-193r 



I 

\ . 



SEIECTIOK OF A COMPUTER 

I. CLASSIFICATION 0? COfiPUTERS 
'A. Analog 
B. Digital 

1. General Purpose 

2 . Special. Purpose 

3. Business 

4. Scientific 

II. CENTRAL PROCESSOR 
Ai Speed 

1. Basic cycle time 

2. Instruction execution time 
B. Command repertoire 

‘ ’*! 1. Standard 
2 . Optional 

III. PERIKIERAL DEVICES 

A. Speed 

B. Cost of Storage 

1. Cost of Device 

2. Cost of Storage Mediiaa 

C. Availability of Standard Devices 

1. Magnetic tape 



'I 



2. Disk 
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3. Drum 
U. Card reader 
Card punch 

6. Peper tape reader 

7. Paper tape puach 

8. Printer 

D. Availability of Sequired Special Devices 

1. Visual projectors 

2. Audio repons e units 
3 « MICR readers 

k . Others 

E. l/O Buffering Devices 

l. Transfer rate 

2. Degree of simultaneity with CPU 

IV. SOFtffrARE 

A. Programming Languages 

1. COBOL 

'a. Number of required elements 

b. Number of optional elements 

c. Degree of conformance to standards 

2 . Fortran 

3. Other languages 

(1) Assembler 

(2) Special-purpose languarges 



t 
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B. 



C. 



D- 



*■ ’*/ 

' .1* 



E. 



F. 



Programing Aids 

1. Input-output control systems 

2. Arithmetic subroutines 

a . l^Jlt iply/ divide 

b . Square root 

c . Others 
Operating Systems 

1, Overhead 

2. Efficiency 

a. Utilization of hardware capabilities 

b. Maintenance effort 

c. Comparison to competition 
program Maintenance and Debugging Aids 

1. Cross reference routines 

2. Symbolic program maintenance 

3 . Relocation monitors 

0* 

V 

4 . Flovrchart routines 
File Maintenance 

1. File creation routines 

2. File reorganization routines 
Data Manipulation Routines 

1. Sorts 

2. Collates 






3. Merges 

4 . Edits 
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G. Overhead 

1 . Storage 

2. l/O devices 

H. Applications Software 

1. Availability 

a. Types of packages 

b. Conformance to customer needs 

2. Efficiency 

a. Core overhead 

b. Utilization of hardv/are features 

3. Ease of Maintenance 

k . Documentation 

a. Flow Charts 

b. Coding comments 

^ c. Operation instructions « 

d* liaintenance instructions 
5. Other Users 

a. Opinion of efficiency 

b. Amount of usage 
I. Software Distribution 

l. Method 

2. Updating provisions 
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V. FUTURE GHOiCT 



A. Additional Hard:/are Capabilities 

1. Memory 

2. I/O devices 

B. Program Compatibility 

1. Degree of reprogramming effort 

2, Conversion aids 

VI. SER^/ICE SUPPORT 

A. Competency 

. 1. Formal education 

2, Prior experience 

B. Response Tims 

C. Local Parts Supply 

D. Knowledge of Particular Hardware 
* /‘/I. Previous experience 

2, Special education 



VII. SYSTEMS SUPPORT 



A. 



Competency 

1. Formal education 

2. Special training 

3. Previous experience on hardware 

t 

U, previous e>:psrience in related applications 




k 




i 





5. Commitment 



1. Number of people 

2. Length of time 

3 . Verbal or v/ritten 

4. Names and .qualifications specified in contract 
C. Reference Manuals 

1. Completeness 

2. Ease of use 

3 . Updating 

VIII. EDUCATION SUPPORT 

A. P.I. Courses 

1. Number available 

2. Subjects 

B . Seminars 

1. Management 

* :•! 

2 . Systems 

3. Applications 

C . Formal Schools 

1. Qualifications of staff 

2. Types 

a. Management 

b . Systems analyst 

c . Programmers 

d . Operations personnel 
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3 . Location 

a. Local 

b . Re'iional 

• c. Home office 

K. COI'ITRACTS 

A. Lease Contracts 

1. Educational discount 

2. Length of lease 

3 . Monthly rental 

a. Short term 

b . 2 year 

c . 3 year 

d . 5 year 

4. Overtime charges 

5 . Upgrading charges 

6. Do^-mgrading charges 

B. Purchase Contracts 

1. Systems Support 

2. Interest 

3. Rental applied to purchase price 

4. Maintenance cost 

5. Upgrading costs 

6. Educational discounts 

C. Leasing Companies 



PHYSICAL REqUIP-Si'SinS 

A. Roorii size 

B. Air conditlonins 

C* Access requireaents 

D. Hei^t and stress requireaents 

E. Llghtins 

F. Buniidity 

G. Types of floor coverings allowed 

H. Cabeling 

1. False floor 

2. Cable ruiufays 

I. Electrical requireaents 

1. EUober of circuits 

2. Volts-eaps 

. ../3. Electrical fitting 
a. Types 



b. Sizes 
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cuss P?tOBLEM SUPPLS!S!7g 

Objectives: 

This problem v&s desisned to guide the student through a 
typical situation in the evaluation of cospiter systems. 

The student vill be presented with suinomry proposals from 
three (3) pseudo Ccm^ter Vendors. He will be required to 
evaluate these proposals according to the guidelines tau^^t 
in the evaluation section, and to indicate and justify his 
•election. 

Ji farther objective is to create class discussion on the 
cooqpleteness of the proposals. This is a representation of 
actual situations, and will demonstrate to the student the 
procedures necessary for con^etent selection. 

‘ ;#/ 

It should be noted that any question that might not be 
answered by the proposal, should be treated as being neg- 
ative. This will be in keeping '//ith the guidelines, in that 
All crsaitments and promises must be in writing. 



The followins Is a susmary of proposals, prepared by a consultant, from 
three (3) computer manufacturers. Evaluate these proposals accordins to 
the guidelines presented in the equipment evaluation section. There 
are two desired results; 

1. Choice of vendor 

2. Justification of choice 

The j6bs for which the computer is initially being purchased are listed 
below: 

1. Payroll 

2. pupil Census 
Student Scheduling 

k.. Hark Reporting 

5. Failure Analysis and Reporting 

6. Budget and General Accounting 
?• Dropout Analysis and Reporting 

The School District has estimated the above jobs will take twelve (12) 
months to implement, l^pon completion they will begin to implement 
computer assisted instruction from remote locations, using sixty (6o) 
visual display terminals. 
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The following is a suimnary of each vendors proposal: 

VEI IDOH I 

I. HARDWAEZ 

A. CPU 

1. 8)000 characters of core memory 

2. 4,0 micro-second memory cycle 

3. Decimal arithmetic 

4. Bb multiply/divide hardware (software available) 

Financial edit feature 

6« Bb read/vrite/coiqpute simultaneity 

B. 800 CK4 Card Reader 

C. 400 CPM Card Punch 

D. 350 LFM printer with 120 print positions 

E. Sorter, Collator, Interpreter, Reproducer 

This vendor proposes to sell a card system initially and to upgi-ade 
* .,1 - 
this in one year to a core sophisticated system with tape, disk, and 

cooEsunications capabilities, which would not have program compatability. 

The vendor feels the advantage of this system is low initial rental. 

II. lABGUAGES 

Basic Coding Language 

III. DATA JIMIIPJLATIOH ROUTIIES 

A. Limited peripheral conversion routines 



B. 



Macro routines. 
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IV. OPERATING SYSTEM 

None available on cards 

V. PROGRAM MVriTEI'IANCE AIID DSBUGGIrXJ AIDS 

A. Memory dump routines 

B. Cross reference routines 

VI. APPLICATIONS SOFT^iARS 
None available 

VII. SYSTEl^IS SUPPORT 

Experienced personnel in an advisory capacity. 

VIII. SER^mCE SUPPORT 

Trained personnel with service rendered on an ”on-call basis.” 
DC. EDUCATION SUPPORT 

Thei^e are several formal classes and seminars available for 
management and programming personnel. There are no formal 
classes for operations personnel. 

There are several excellent Prograismed Instruction courses 
available for programming and operations* personnel. 

All formal education is done in the regional education centei', 
one hundred miles away. 

The quality of the teaching personnel is generally high. 
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X. SOFTV/AKE DISTRIBUTIOU 

Direct from home office, hy request. 

XI. REFERENCE MAI^U/^LS * .. 

Extremely technical hut complete, distributed directly to user , 

XII. COSTS PER MOCT FOR 200 MACHIIIE HOURS - $2,875.00 

A. System is upgraded with additional monthly rental. 

B. System cannot be dovni-graded during length of contract. 

C. Overtime will be all usage in excess of 200 machine hours 
Overtime Charge . . . $10.50 per hour 
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VEJJDOR II • 

I. HARDWARE 

A. CPU 

1 . 32,000 characters of memory 

2. 800 nanosecond memory cycle 

3 . Decimal arithmetic 

U , Binary arithmetic 

5 . Multiply/divide hardware 

6. yo financial edit (software available) 

7 . Comple\/? read/write/compute simultaneity 

* 8. Communication{» interface 

B. 1100 CPM Card Reader 

C. 250 CPM Card Punch 

D. 1100 LPM Printer with 132 Print Positions 

E. ‘^i-12 million character dish drives - l30 KB (l drive for 

operating system) 

F. U input /output channels 

G. li-800 BPI tape drives-67K3 

This vendor proposes a system that will handle the current Jobs 
more efficiently as the additional Jobs are implemented. Ke feels 
the additional cost for the first twelve months is offset by having 
the largest volume of information on tape rather then cards. The 
disk drives are Justified by the use of a more advanced operating 
system and allow the programmers to gain disk experience. The 
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requlred cocmunications abilities are a standard feature of this 
computer. 

II. iaI':guiag2S 

A. Basic coding language 
3. COBOL 6p' 

C . Fortran IV 

D. Algol 

III. DATA MAJaPUIATIOII R0UTI112S 

A. l/O control systems 

B. Sorts/collates/merges 

C. ^fclcro assemblers 

D. . Some peripheral conversion routines 

E. File maintenance routines 

A 

. IV. OPER/lTi:iG SYSTEMS 

A. Tape resident - adequate, requires 5,000 characters of memory 

B. Dish resident - rated excellent by users however requires 
8,000 characters of overhead. 

V. FKCGRAI.I MA.HITEI1AITCE AIID DEBUGGIITG AIDS 

A. Symbolic program maintenance 

B. Object program maintenance 

C . Trace routines 

D. Memory and peripheral print routines 
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VI. APPLICATIOI-IS SOraAHE 

A. * Very good library of payroll and general accounting packages 

including accounts receivable and payable. 

B. Excellent student scheduling packages. 

C. Vfritten in COBOL primarily with some of the inventory 
programs in Fortran. 

VII. SYSTEIvIS SUPPORT 

• • 

Experienced personnel, with one man coinmitted a full year, 
for programming and systems support. 

VIII. SERVICE SUPPORT 

Trained personnel available on call. 



IX. EDUCATION SUPPORT 

• Numerous formal classes for management programmers and operators. 
There are several programmed instruction courses for all Data 
processing personnel. 

Formal education available: 

A. Home Office 

B. Regional Education Centers 

C. .Branch Offices 

D. Customers Offices 

X. SOFTiJARE DISTRIBUTION - distributed upon request by user. 
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XI. REFERENCE MAIiUAI^ 
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Well v;ritten and easy to understand. 



XII. COSTS PER MOiriH FOR miMITElD USE - $U,300.00 

A. System can be upgraded with additional monthly rental. 

B. System can be do"/mgraded, by paying a pro-rated share of the 
total contract rental. 
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VE1®0R III 

I. HARDWARE 

A. CPU 

i; 32,000 character of memory 

2. 1.0 micro-second memory cycle 

3. Decimal Arithmetic 

4. Binary Arithmetic 

5 . Multiply-divide hardware 

6. Financial edit 

7. Complete read/write/compute simultaneity 

B* 800 CPM Card Reader 

C. 200 CPM Card Punch 

D. 600 LPM printer with 132 print positions 

E. Two Input/Output channels 

F. /*/Five - 800 BPI tape drives - 89KB 

This vendor proposes that he can satisfy the work load requirement 
with five tape drives. He states he does not feel there is a need 
for random access devices now and proposes that the disk drives not 
be added for one year. This, he states, will permit a lower hard- 
ware rental for the first year, without affecting efficiency. To 
allow communications a special feature must be installed at an add- 
itional monthly charge of one hundred dollars ($100) . 
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II. lAIIGUAGES 

A. Basic Codins Language 

B. COBOL 65 ’ 

C . Fortran IV 

III. DATA MAtllFJIATIOn ROUTIIffiS 
A. l/O control systems 
B*. Sorts/merges/collates 

C. Macro assemblers 

D. Library of peripheral manipulation routines 

E. File maintainance routines 
• • 

IV. OPERATING SYSTEJ^ 

A. Tape Resident - good, requires 5,000 character of memory. 

B. Disk Resident - fair, requires 10,000 characters of memory. 

4ft 

* ’ll 

V. P!RdGRA!4 MINTENATIGE AI'ID DEBUGGING AIDS 

A. Syribolic program maintenance 

B. Object program maintenance 

C. Trace routines 

B. Cross reference routines 

E. Memory dump 

F. Peripheral print 

G. Flow chart program 



o 
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VI. APPLICATI0II3 SOFTi-rAHE 

A. An ekcellenb library of payroll and general accounting 
packages including accounts receivable and payable. • 

B. Written primarily in Assembler Language 

VII. SYSTEIS SUPPORT 

One full time experienced systems engineers for one year. 

VIII. SERVICE SUPPORT 

Full time trained engineer "on site," with one hour response for 
additional specialized support. 

K. EDUCATION SUPPORT 

Numerous formal classes for programmers and operators, at the 
regional education centers. There are several Programmed Instruction 
courses available for all Data Processing personnel. 

. .,1 

X. SOraWARE DISTRIBUTION 

A. System "engineers responsibility, distributed by home office. 

XI. REFERE^iCE ^•A1•IUAIS 

Technically written, difficult to understand. 

XII. COSTS PER rS):'?EH FOR 200 f'lACHIHE HOIJRS - $3,200.00 

A. Systems is upgraded with additional ronthly rental. 

B. System can be dovugraded by paying a "one time" service 
charge and a nro“rated share of the votal contraco rental. 
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C. Overtime will be all usage in excess of 200 machine hours. 

Overtime Charge . . . $20.00 per hour 
p. Tv/o disk drives will be added to the system at the end of 

the first yeor at an additional ronthly rental of $500 per drive. 
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SUGG5ST5D S0LUTI0:T TO CO:S>UTER SF.LECTIOII PR03L3T4 
VEIIDOR #1 

This proposal mi^ht be suitable if financial resources were 
limited and future expansion were not planned. 

However, this proposal is not satisfactory for the follbv/ing 
reasons: 

1. Lack of systems support, which is a requirement due to 
inexperienced personnel. 

2. No problem-oriented languages, which results in greater 

training effort and more programming effort, as assembly 

language programs are more difficult to develop. 

# 

3. Lack of software and applications packages, which again adds 
to the programming effort. 

4. *I^obability of overtime rental due to the volume of data being 
processed on cards. 

5. Cost of complete reprogramming on a new computer system for 
implementation of the computer-assisted inst^*uction phase. 
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VBHDOH #2 

This proposal misht be satisfactory if the initial requirements 
could .justify both tape and disk. Hov;ever, the disk files would 
not be utilized until the computer-assisted instruction phase 
were' implemented and therefore j $13>200.00 would be needlessly 
Invested on one year’s rental. 

VENDOR #3 

This proposal is the most satisfactory to fulfill the require- 
ments. The vendor specifies the hardware and software to 
economically implement both the initial phase and the compu»#er- 
assisted instruction phase. 

The manufacturers support committed in ::riting is more than 

adequate: one full-time systems person, readily available service 

* ' 

engineers, and sufficient education support. 

The ability to add disk drives when they are needed, without 
reprogramming effort, proves more economic than the methods 
suggested by the other proposals. 



DECISIOil TABLE OH COI^UTSR SSLECTIOIT 





ELEIIEI'IT 


VEIDOR i 


f1 VEIOOR #2 


VEr©OR #3 


I. 


HARDV?ARE 


G 


E 


£ 


II. 


lAI^GUAGSS 


P 


E 


E 


III. 


DATA m?HFULATIO:T HOUTIilSS 


F 


G 


£ 


IV. 


OPERATING SYSTE!^ 


n/a 


G 


F 


V. 


PROGRAI'l-mETTEIIANCS Am 
DEBUGGIIvG AIDS 


F 


G 


£ 


VI. 


APPLICATIOrS SOFTIJARE 


N/A 


G 


F 


VII. 


SYSTEI'S SUPPORT 


F 


£ 


G 


VIII. 


SERVICE SUPPORT ’ 


G 


G 


£ 


EC. 


EDUCATION SUPPORT 


G 


.£ 


G 


X. 


SOmARE DISTRIBUTION 


6 


F 


G 


XI. 


REFERENCE MANUALS 


G 


E 

^ ‘ 


F 


XII. 


• '*t 
COST 


G 


G 


G 




KEY E - EXCELLENT F 

G - GOOD P 


- FAIR 

- POOR 


n/a - NOT APPLICABLE 
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Suggested Time: 
Description: 

Bfejor Divisions 
Objective: 



• 4 



DATA PROCSSSItIG TEACHIIIS AIDS 
Three hours 

presentation of techniques available to aid in 
the teaching of the complexities of data processing. 



I, TEACHING AIDS 
II. SOURCES OF INFORf4ATION 

To introduce the participants to advances and 
Improvements that have been made in learning materials 
for data processing. The integration of these aids 
into the teaching-learning process of todays expanded 
and complex curricula, particulary in the area of 
computer technology, can result in an acceleration 
and enrichment of the learning process. By sample 
presentations and detailed class discussions, the 
educators will formulfte the special specific cor.tr i- 
bution that each of these teaching tools can make in 
the classroom. Many of the classroom tools mentioned 
are supplied by the data processing manufacturers at 
little or no cost to the user. 

A review of the Appendices can aid in illustrating 
sources of information. 
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DATA PROCESSUS TFACKIirG AIDS 

I. TEACHING AIDS 

A. Data processing terminology booklets 

B. Audio/Visual aids 

1. Slides • 

2. Film strips 

3. Movies 

4. Overhead projection foils 
Models 

6. Tape recorded learning courses 

7. Television 

C. Programmed instruction courses 

D. Interest stimulating computer programs 

1. Ifenagement genes (Business simulation) 
, 2 . Novelty programs 

a. Music producing 

b. Personality portraits 
c • Tic-tac-toe 

d. Baseball games 

E. Laboratory supplies 

1. Coding forms 

2. Flovr chart templates 

3. Flow chart worksheets 

4. Reference summary cards 
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F.- Field trips 

II. S0URC3S OF li^FOKMIOJf 

A. Data processing equipment manufacturers 

B. Data processing journals and societies 

C. Education Journals and societies 

D. Management .journals and societies 

E. Government agencies 

F. Industrial educational services 

G. Educational Research Reports 

H. Dissertations 



' •t 



CURSEI'iT APPLICATIOZIS IN EDUCATIOII 



Suggested Tins; Nine hout’s 

Description: A reviev? of the \''arious applications of computer 

technology in education. 

Major Divisions: 

I. CURRICULA MATERIALS 

II. SBIULATION 

III. GUIDAI'ICE 

IV. HUIMITIES 

V. SOCIAL SCIENCES 

VI. LAICGUAGE AI® LITERATURE 

VII. PHYSICAL AI® LIFE SCIENCES 

Objective: 

To make the student aware of the^uses of computer 
technology as an educational tool. A sampling of 
existing applications is given as an indication of 
areas where computers have been- utilized and should 
provide an av^areness of future trends. Many articles 
and special editions of educational journals co\’-ering 
this area are listed in the Bibliography and could be 
issued as text. 



-226- 



riTORy.TIT applications III SPUCATION 



I. CURRICULUM MATERIAL 
A. Order ins 



B. 

C. 

D. 



IS 



JS 



Cataloging 
Requisitioning 
Analysis of Use 

1. Teacher 

2. Department 

3 . Subject 

4 . Teacher 

» 

E . Cost /Jialysis 

II. SB'IUIATIOIT 

A. Curriculum Simulation 

" -1 1. Reduce time las 'oetween new instructional systems and 
their implementation 

2. Test alternatives 

B. Computer - Simulated Instruction (Gamins) 

1. Applies to all Gi^ade le'/els 

a. student participation more active than In lecture technique. 

3. Examples 

a. Transportation and logistics management 

b. Managerial decision making in marketing, pwoauction 



o 
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and finance. 



1 
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III. GUIDAUCS 

* • 

A. Statistical Reports 

1. Abilities .vs. achievement 

2. Dropout prediction and analysis 

3 . Grade History 

B. Uses 

1. Matching prior student performance with schedule requests 

2. Matching past performance and interest with vocational 
and career choices 

3. Relieve counselor of role of disseminating iniormation 
U. Allow counselor more time for better personnel relation- 

ship with student 

IV. HUI4/U'HTIES 

A. Central file for art listing . 

1. Artists 

2. Titles 

3. Descriptions 

k. Bibliographic references 

B. Music 

l. Style analysis 
2 » Theme indexing 

V. SOCIAL SCIENCES 

A. Population census analysis 



o 




B. Demographic data analysis 

C. Processing of Congressional roll calls 

B, Processing of Congressional voting records 

E. Election analysis and prediction 

F. Analysis of International relations 

G. Classification of archeological artifacts 

4 

VI. LANGUAGE AND LITERATURE 

A. Translation of Foreign language 

B. Bibliography preparation 

C. Analysis of Literary styles 

D. Analysis of Shakespearean texts 

E. Essay analysis 

VII. PHYSICAL AND LIFE SCIENCES 

A. Medical literature analysis 

• ./ 

B. Anesthesiology training 

C. Patient clinical information retrieval 

D. Rorschach test analysis 

E. Interpretation of organic chemical formulas 
LABORATORY 

The class should investigate and present for discussion advances 
in the areas covered and try to add new applications in an effort 
to prepare for their individual problem at the final stage of the 



course. 
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INDIVIDUAL Pa03L?;»I 

Sussested Tima: Thirty hours 

Presentation of guidelines to be follov;ed by the 
participant, in the development of his individual 
problem, utilizing the information previously pre- 
sented in the curriculum. 



Content: 



Major Divisions: 



Objecti\*e; 



I. PPvOBLSM SELECTION 

II. PROBLEM S0LUTI02I FOFi'lAT 

III. H4PLSI'$riTATI0II 

IV. FIK\L DOCUrSIlTATION 



To develop student implementation of data process- 
ing knov;ledge on an individual basis. Emphasis 
changes in this section from group participation 
in the classroom to an individual problem of a 
creative nature. Class participants have been 
exposed to the basic considerations of data pro- 
cessing in all of its operational phases. The 
value of the training recieved in the course-to-date 
will be demonstrated by the individual participants 
when applying their fUiovledgo to a practical problem. 
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The cuiTiculum presented here err.phasizes the import- 
ance of having the class participant apply what has 
been learned, to a problem that is of particular 
interest to him. The selection of the problem is 
up to the discretion of the participant; however, 
certain guidelines and suggestions are given within 
this section to guide them in their presentation 
format. 



IIIDIVIDUAL PnCBLEI-: 



I. PPOBLSM SELECTIOil 

It is reconinended that each class participant be required 



to submit a ^./ritten problem proposal. The purpose of this pro- 
posal is to evolve a logical formulation of a plan which he will 
pursue for the remainder of the course . 

The instructor will evaluate each proposal to deteraine if 
data processing offers a feasible solution. Otherwise, the in- 
structor may guide the participant toward an alternate approach 
to his problem or suggest selection of another problem. 



II. PR03LSM SOLUTION FORMAT 

Upon proposal approval the participant will develop the 

following sections: 



A. Title Page - showing the working 
along with the identifying information of 



title of the proposal 
the participant. 



B. Problem Statement - a brief, but adequate statement of 



the problem. 

C. Methodology - a detailed description or outline of the 
manner in which research is to be conducted. This section should 
include references to any flowcharts, programs, and other general 



documentation procedures . 



The 



D. Ob.jectives - brief description of 
instructor's revic.; and approval shou7.d 



expected end result, 
orecede further develop- 

im 
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III. BIPLEI'SrJTATIOII 

The participant, using predetsrnined methods, v/ill finalize 
the design of each element of the problem, code and test programs. 
Documentation to be developed in this section should include. 



A. Flowcharts 

B. Input/output layouts 

C. Record design 

D. program listings 



E. Operation manuals 

Close contact should be maintained between the Instructors 
and participants throughout this phase to prevent wasted eifort. 

Trie instructor may guide and assist, but emphasis must be reflected 



in individual effort. 



IV. FIIIAL D0CU2>ISirrATI02I 

, The end result of the participants* pro.ject should be 
presented in the form of a thesis. All documentation previously 
developed should be incorporated, in addition to a final summary. 
The following elements may be incorporated: 

A. The oarticipant*s evaluation of the projlect, in terms 
of the success in meeting the original objectives. 

B. Recommendations for further developments. 

C. Bibliography, indicating other projects in the same area. 

D. . Contribution to the field of education produced by the 



project. 



E. Conclusions, refleotlns the end result of the participant 




effort . 
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BiBLicr»?AP inr 

Adcir.S) Donald L«^ Planning ChocAlist for a Coinputcr Ins_tallatio^ 
D?.taniation, June 1957. 

The author lists a detailed checklist for physical planning 
aspects of installation. This v;ould be of value to any individual 
involved with a new ccr<iputcr facility • 



Allen, Dwight »/. , Bushnell, Don D., 
Jolin Wiley & Sons , 1967 • 



The Computer in American Education, 



The subject natter of this collection, resulting from a conference, 
covers a wide range of topics of interest to computer specialists and 
educators. Although the conference was held in 1965, the indiviaial 
papers concern problems and future plans v/hich arc still topical; cur- 
rent applications, future potential, and guidelines. 



Alt, Franc L., and Rubinoff, Morris; 
1967 Acaderde Press, 1967. 



Advances in Cor.paters» Volume .8. 



The editors have selected papers covering a v;ide area.^ Of particular 
interest to a student are the papers dealing ;dth time-sharing and stand- 
ardization. 

• 4 



American Education, a Computer in Your Future,., U. S. Dept, of 

HEV;, Office of Educaticn, Moverber 1957. 

This article, to be used as suppleiiiontal material will serve to 
empliasize the ever grovdng role of computers in our lives. 
present utilization and future expectations are clearly set forth. Tne 
use of the computer as a professor, tutor, counsellor etc. are examined 
and show the tremendous impact that modern equipment is having on our 
educational system. Facts and figures of the Federal government support 
of this revolution are presented. 



Arnold, Robert; Hill, Harold: :;ichols, Aylmer; Jn^ciuction to Dat^ 
Processing. Jolin h'iloy and Sons, 1966. 

Detailed in’cirotioa in r.M ee/iir.-.ioat, cor,i?utcrs tad peripheral 
equipmetit* V'idcly used as a classroom text. 







duction of a Data Processins Systen and the organizational pattern 
of the Data Processing Departnent. 



Awad, Elias M., 
Data Processing; 



and Data Processing Managernent Association, Aiitomatic 
Principles and Procedures * Prentice-Hall, 1966. 



A complete introduction with many illustrations, covering punched 
card systarrs, coraputcr systems, progranning, and systciiis analysis. 
Several case studies arc included. 



The author discusses third generation teclmology and future trends 
in Information Storage and Retrieval. 

Borko, Harold; Conputer Application In The Behavioral Sciences,. 
Prentice-Hall, Inc., 1952. 

A general introduction to computers, v/ritten expressly for the 
social scientist. Emphasis is placed on applications contributed by 
educators and scientists in the areas of psychological research and 
simulation. 

Bowles, Edmund A., Computers In Huirr.nistic Research, Prentice-Hall, 
Inc., 1967. 

This volume is a collection of papers resulting from six confer- 
ences. Included are surveys of the varied use of computers in the 
principal fields of the him'.anities , and panel discussions addressed 
to the scholar confronted with this tool. 

Brandon Systems Institute, Inc., Data Processing Brandon Systems 
Press, Inc., 1953. 

This is a publico.tion of the proceedings of a Management Confer- 



Benil, Lawrence H., Survey of IS £/ U E ouipment, Datamation, March 
1968. 



cnce on Data Processing and covers a wide rang 



ge of material, ranging 
f the national Data Bank, 



% 



-233- 






Recorencndcd as sur 
ing and future trends, 
rather enjoyable. 



’'tleniCiital reading to indicate 
"Flashes of hur.'.or tend to mho 



current think- 
this book 



Bro".m, John A., Cor.nuters And Auten-e jn^na. Arco Publisher, h’ev- 
York, N. Y. 1967. 

Survey of the functions and applications of ccuputers in 
business, industry, and the professions. 



Burck, Gordon, and the editors of Fortune, 
Its Potential For Mana'-.orient. Harper & Row, 



The C o r.piiter Aie. And 
1905.“"" 



Cordon Burck approac’aed the subject as a layman and concluded 
.hat computers v/ere beyond the comprehension of even a well-informed 
layman. Therefore ho sought the aid of speciapsts, nevertheless, 
the writing style is non-technical and resulted in a very intc..stiiii, 
book. His subjects range from applications to a discussion o. .h. 
competition bew/een computer manufacturers. Rccomendod as sup. 
mental reading. 



Burroughs Corporation, 
1965. 



Tha US.\ Standard YoCwabulary For Info rr.i3.t ion 



A standard glossary of terins established by US\ Standards Institute. 



• 

Caffrey, Jolm, and Mos’*vinn, Charles J., 
Council on Kducation, Washington, D. C. 



nom puters On Cannus, Ar.erican 
1967. 



The Asiorican Council on Education and the College Entrance Exain- 
inaticn Board sponsored the study that resulted in this boo^. The 
survey revealed many interesting situations regarding 
Although primarily addressed to adni.nistrators, t.ie hook is noii-tcc.-ni 
and would be of interest to the academic coraunity. Portions _ of ti is 
book constitute an overview of the computer and clearly explain th. 
terminology of elsctrcnic data processing. 



Carroll, Jolm M. , 
Jolm M. Carroll F. 



Car'^ors and Oppo rtunx tios in Com ^Miucr wC3.c>iCO_i. 
P, Dutton b Co., Inc., New York, l-*67. 



RccomcndcJ a 
the impact of th.e 
school students. 



f'ui dance material to stress the importance oj. 
ta crocessiug industry as it affects our high 



‘ o 
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Chartrand, Robert L., Congress Seel:? A Systems Approach^ Datamation, 
May 1968. 

The article discusses the proposed uses of the systems approach 
and computers for Congressional use. 



Cohen, Kalman J,, Dill, V/illiam R., Kiiehn, Alfred A,, Vinters, Peter 
R., The Carnegie Tech ?Iana<:enent Gg.no. Richard D. Ir;/in, Inc., 1964. 

A realistic nuinagemcnt simulation model, programmed in Fortran, 
which can be adapted for use on many systems. An administrators 
guide is available. 



Coleman, James S., S. S. Boocock, S. Nicholson & M. Inbar, Research 
Program in the Effects of Gajrios with Simulated I'nvironpicnts in 
Secondary Education. Research Report No. 2 Baltinorc, Md., Depart- 
ment of Social Relations, The John Hopkins University, 1964. 

Initial work in the development of computer-based games as 
teaching aids in democratic processes, family relations, and primary 
skills.* 



Collins, George 0., A Study Of The Remote Use Of Computers. Clearinghouse 
for Federal Scientific and Teclmical Information, P3 175 666, 1967. 

A study performed by Informatics Inc. covering three areas: 

A .‘survey ^^of 200 installations using remote ten^tinals, a detailed 
study of four installations, and analysis of the study. 



Couser. J. Daniel, Computers and the Schools of Busi ness. Business 
Research Division, University of Colorado. 

The author presents the results of research on computer uses 
and curriculum. Useful sources of teaching aids d textbooks are 
included. 



Crawford, F, R,, Introduction to Data Processing, Prentice-Hall, 
Inc,, 1963, 

A fundamental text for the beginning student, with illustrations 
.and examples using the ISM 360, 
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Dansigcr, Erwin and Ifobgood, Sandy, The Impact of Computers . or i 
Ed eicatlon, Journal of Data Managcntcnt, April, 1968. 

A discussion of various educational projects utilizing computers 
throughout the country'. 



Davenport, W. C., C\S Conruter -na sed Information Ser-\'ices^_ DatamaHon, 
March 1988. 

The author describes the application of computer technology in 
providing cbendcal and chemical engineering inforriation, illustrates a 
current application in infoiT.mtion retrieval. 



Davis, Gordon An Introduction to Electronic Computers,^!. >IcGravMIill, 
1965. 



An overview of computers ranging from hardvrare to Operating 
Systems. 

Cobol and Fortran arc discussed and analysed in detail. A 
widely used text for use in Cobol and Fortran classes. 



Dearden> J; McFarian, F; Mano,gement Infonnation Systems, Text and 
Cases, Richard D. In;in Inc., 1968. 

; The purpose of this book is to acquaint the reader with manage- 
ment problems relating to computer systems. Twenty-six case studies 
of actual companies are included. 



Elliott, C. Orville, Business Tnfoimiation Processing Systeirs^ Richard 
D. Inv'in, Inc., 1988. 

A survey of business information systems, ranging from source 
data and punched card accounting, through Cobol and Fortran. 



Friedberg, Low M.j RPGi The Coming of Aae, Datamation, June 1967. 

The author describes his experience with Ri\r and otner languages 
in a humorous and pointed Ti^inner. This article v^ould be of interest 
to the uniniticted in the problems normally encountered with using 
nev/ soft'/are. 



# 
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Gerard, T, V/., C oiTOuters and Education, McGraw-Kill Book Co,, 1957. 

A collection of papers resulting fro.-i a conference on the future 
of computers and education. The subjects include computer-aided 
learning, the computerized library, administration uses, and infor- 
mation netv/orks. 



Coodlad, John I,, O’Toole, John F,, Tj'lcr, Louise L,, Computers and 
Information Systems in Education. Ilarcourt, Brace & V/orld, Inc,, 1966. 

This volume describes the present and potential applications of 
EDP in education. Many systems in operation at the time of writing 
are described. 



Grant, C, B, S, Dlgitek IQO. Optical Scanning Fcm, Gives Legislators 
Educational Data Base, Data Processing Magazine, November 1967, 

The article describes the establislimcnt of an educational data 
bank in California and its use by state legislators. 



Gregory, Robert H, and Van Iloni, Riclmrd L,, Automatic Data-Procossing 
Systems, Principles and Procedures. L”adsworth Publishing Co,, 1955. 

A comprehensive reference for infon?iation concerning systems 
analysis, design and progi'amjning with particular emphasis on equip- 
ment selection, equipment evaluation, systems implementation with 
a question^ and problem appendix. 



Hass it t. A,, C omputer Prozrariming and. Commuter Systems. Academic Press, 
1967. 

A discussion of computers and programming languages with examples from 
several second and third generation systems. 



Hayes, Robert M,, Information Retrie val: An Introduction, Datamation, 

March 1953, 

This article provides a conprshensive oven'iew of the subject 
and lists many examples. 



Henslmv;, Richard C,, and Jackson, James R., The Executive Came . Ricliard 
D. In/in, Inc,, 1955, 
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T\/o models of the Executive Came are availabD.e. 
forms are included, and the programs on punched cards 



Instructions and 
are available. 



Ilonejivell Inc., 
■ 1968. 



Applicatlcn Einca t.i on-PuP j 1 Personnel S:<atcj!L 



This 

secondary 

keeping. 



brief booklet illustrates three typical applications in 
school data processins pro’oleia: scheduling, student rocow 

and educational research. 



Honeyi/el.l Inc., A pplication Surir-^a r y. Ed_uca U on>PuT>il hec o r d_ Proc es s i^ ^ 
1955. 

This manual prepared to assist the school admnistrator in 
implementation of a data processing system. It * 

California Total Educational Information Sj-stem (CTr.16), ^ 

currently bein^^ developed. This would be of interest in illuswiatii.^ 
systems Lch as Scheduling and Attendance Reporting wit.iin the frame- 
work of a total information system.. 



Honeywell Inc., C080L Compiler Tc_s ts^ order /!’295 1966. 

A book of tests and problems published in association v/ith the 
MOD 1 COBOL Co!T\T) iler P. I. Courses,. An excellent source Ox problem 
material ranging from simple routines to complex programs. 



Honeywc*ll * Inc . , 
Manual. 1968. 



COBOL D O' H Reference Ma niial^. Brograrm-.iers 



Reference 



Amon? the best written and easiest to understand of all tne 
ref erence^manuals . Could be used as a classrocm. text. 



Honcy/ell Inc., An Introduction t ^en^ral Prpe^s^or,^ 1967. 

•Utilises a programm.ed instruction format for self 
about 2 hours. A presentation of the organisation and fwicticns of a 

Central Processor. 



Honeywell Inc., 
Programuricd Text, 



Introduction to Ele ctronic Bata Pro .coss^.. A 



1057. 
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A prograriTied instruction course covering basic concepts, programing, 
and systerAs. 



Honey'./ell Inc., Mod 1 CCnOL Compiler, A Programed Instruction Course, 
1966. 

A three volume P. I. Course d^ 2 signed with the non-progi\mmer in 
mind. The course starts v;ith explanations of basic data processing 
teclmiques and then progresses to the actual teaching of COBOL in a 
self study forniat. Tlicre is an associated text of Problems and Tests 
for this course, COBOL Compiler Test s. 

Honeys^cll Inc., The USA Standard Vocabulary for Information Proc e ssing. 
1966. 



A standard glossary of terms established by the USA Standards 
Institute. 



Institute for Defense Analysis, Task Force Report ; Science _arid 
Technolo< 3 :y A Peport to the Presiden t’s Con'missicn on Lav; Enforcement 
and Administration of Justice, ‘ U. S. Government Printing Office, 1967. 

The report covers many aspects of science and tecimology in law 
enforcement, including computer uses at present and in the future. 



IBM, Basic Computer Systems Principles , Programined Instruction Course, 
R29-0070-n29-0077. 

A programed instruction course designed as an introduction to 
data processing, consisting of four books, three texts and a book of 
illustrations. 



IBM, Basic System Study Guide. F20-8150. 

A guide for a system study by a small organisation, based on 
actual case studies. 



IBM, COBOL 1955. 320-0923. 

A manual compiled by the Codasyl committee of the United States 
of America Standards Institute and published by IBM. 




This publicatic*! sets tlic stOi^dards for CCHOL, and is the guide for 
manufacturers and users. 



IBM, Cop.patcr-Assisted Instruction, 52C-1204. 

A brief booklet describing the uses and benefits of computcr- 
assistcd-iustruction and the "coir sewri ter" language, designed for 
educators to prepare course naterials. 



IBM, Decision Tables, General Inforraticn Manual, F20-S102. 

A description with illustrations of the tecliniqucs involved in 
creating decision tables. 



IKI, Flow cliartin^t Tcchnioues , C20-S152 . 



Standard sjTibols and teclmiques, in accordance with the defini- 
tions established by the United States of America Standards Institute, 
are described and illustrated. 



IBM, Fom and Card Design, 1965 C20-S073. 

This is a detailed description of the techniques and consider- 
ations of form design and card layout. 



IBM, S/350 Fortran K Proj;ran.r>ed Instriction , P.29-0030-R29-0087. 



A progra’-jned instruction course requiring no preliminary knov/- 
ledgc of computers or data processing. Student must have knowledge 
of basic algebrii. 

Presented in the fori of self teaching texts v/ith exercises, 
problcnis, iriustraticns, and examinations. 



IBM, Govenin’.ert Infonr-ation S ystem. E20-0013. 

The use of data processing in local govenurent: lav/ ciiforceinent, 

welfare, voter registration, and others. 



I An Introduction to II. i Punched Card U ata Pr ocossing, F2 0-C07 4 • 

This brief text doscrihes th.e principles of punched card imchin»^s 
and incVu.^cs illustraticas of cac!i typi* of rnchlne. 
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ISM, 



Invetitory Control and Matorlal Accountln:;, E20-8034, 



A discussion of tlie basic 
and cor.iputcrizcd applications. 
. flowcharts accompany tho text. 



objectives, vdth piuiched card systeins 
Illustrations of sample foms and 



IBM, Plannin*; for an IBM Data Processing System. F20-5033, 

A guide for solving many pre-ins tallat ion planning probleios. Many 
planning and operating fon-is are illustrated. 



IBM, Public Education Student Records. E20-0056. 

Applications in school adniinistraticn, v;ith sample card layouts, 
report forms, and application flowcharts. 

IBM, S/350 - COBOL - Prosrarj'.ers Reference Manual. 1967. 

A highly technical reference manual, for use by progranimers . 

A source of detailed infoiriation on all areas of IDM COBOL. 



IBM, S/350 R. P. G. R29 - 0090-R29-C099. 

A prograixTied instruction course designed for the novice, requiring 
approximately 16-25 hours. Presented in the foiTii of a self teaching text 
cojuplete yith problcnis and exercises. 



IBM, University - Colle.^c Inforration Systems. K20-C075. 

A discussion of student records, financial administration, plamiing, 
and development administration. 



International Infon.’atlon Incorporated, Proceeding of the Fourth 
Annual National Collcoulm on Infor/iation rvOtrlcval^ 1967. 

Papers delivered in May 1957. The conference theme was ’’The 
Users Vis;.*point, An Aid to Design’’. Subjects range from many design 
facets to new areas of applications. 
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Kairaur., Richard A., ancj Marker, Hohert V., IkUtcati.onal Pata 
Processing. : Xyr Pjr'ierislo'. ^s _a:y i _r.re.i rec ts, Ilougli t on-! li f f iir* 



Conipatiy, 1967. 



Collected articles and addresses on data processing concepts 
and applications as they appl:;- to education. The articles cover 
a broad range - frci\ conceptual principles to 100 uses for school 
data processing. Many applicatiens arc discussed: pupil transport- 

ation procedures, PERT, srnulatioa, guidance resca.rch. 



Kantner Jeron:e; 
Inc., 1967. 



Tiie Co-rutcr and the Rnecutivc, 



Prentice-Hall 



A discussion of computers from mnagement viev/point, including 
present and future applications, including real tine systeins. 
Explores the questions that must be resolved by a company going 
into data processing. 



Langcnbach, Robert G., Intro duction to Automated I)ata_ Prqce Aslr^, 
Prentice-Hall Inc., 1958. 

A basic survey of data processing. A variety of input and 
output media is covered, v;ith many illustrations. Progra^rrij-ng 
concepts are discussed, utilissing a hjT>othetical computer. 



Laurie, Edv;ard J., C omputers a nd Com p uter Languages, South- :7cs torn 
Publishing Comp3.ny, 1956. 

• I 

A detailed discussion of various programming languages: absolute, 

assembler, Fortran, and COBOL. 



Leslie, Karr}”; The Report Progiram C-cr.erator, Pataration, Jine 1957. 

Useful for a novice to be cone avirare of current trends. A sample 
program, written in both RPG and COBOL, is illustrated. The author, who 
was instrumental in develcping an RPG ccrapilsr, presents many advantages 

of RPG. 



Lott, ^^ichard U. , Basic Rata Pro cos sin;:, Prcnticc-Hall Inc., 1957* 

An introductory te::t covering the entire field of data process- 
ing, including i.lliist rat ions and problor.s. Several app"’ ic:a tiers 3.rc 
illustrated; grade reporting is illustrated as a r.anual s. stem, punched 
card system, ani scvernl t;-"pcs of cevputor systc'"";. 
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Lott, Ric^ard V/, , 

Inc., 1957. 



Prolilc?f’s in Data Processing. 



Prentice-Mall, 



A 64 page volune of class rooi?. problcr.is, which nay bo used to 
supplement various textbooks. The problems cover 4 areas: the 

punched card, computer concepts, programming, systems analysis and 
design. Tlie problcrs are of a discussion nature, no solutions are 
given. 



Martin, James, 
Hall, 1965. 



Pro<!ra^miing Kcal-Tim .e 



C omnu tor 3vs t erv; . 



Prenticc- 



A clear presentation of the concepts, tcclmicues, and problem 
areas of rcv\l-time processing, with examples of several types of 
applications. 



The introductory chapters constitute an excellent overview of 
real-time processing. The author has included a flou'-cliart to instruct 
the readers, with varying degrees of interest, in hov/ to read this 
booh. 



McCanteron, Frits A., 
Inc., 1966. 



COBOL Lo^ic and Prc^rrarunir.g, 



Richard C. Irwin, 



An introduction to computers and programming. COBOL is dis- 
cussed in tersiis of logic as well as coding functions, ^/ith class 
exercises. 

• u 



McCracken, Daniel: 
Sons, 1963. 



A guide to COBOL Prosrar.ming , Joliri Vviley and 



V/ritten for the individual who wishes to get a rapid grasp 
of the COBOL language. Tlie introductory chapter and case studies 
present excellent background infor:.iation of data processing r.ictnods. 
V/ritten to be used as either a class text or as tca.chers guide. 

The author uses case studies to express each point and to hold 
the students attention. These case studies get increasingly mere 
complex as the student proceeds with. the course, ii^ach chapter ccn— ^ 
eludes with a quic on the iafoimuticn covered in tlut chapter and the 
last c^iapter is an advanced class problem. 



NE\ Journal, H ow v/ill Computers A f fect th.e S chools, rebruaiT 1967. 










A special feature consisting 
aspects of the computer in educati 
included. 



of several articles dealing v,'it;i many 
on. A supplemental reading list is 



D. F. Parlthill, The Challentrc of the Computer Jit i!U^. 1966. 

The histoi--, realities and philoicnMes of conputer utnitics. 
It presents easily understood descriptiens of the concept o.*. 
nation processing rhere the services of the coeipnter are supplied 
directly to the user in his hotse, factop', or office, discusoi.io 
the economic considerations and social irriplications. 



Patrick, Robert L., Countin:; Ggncrat5,o ns,. Joumal of Data Managenent, 
June 1963. 

Tliis is a description of the author* s o'/n experiences with 
second, and third generation of computer hardvra.re and sofb^arc an. his 
recommendations for avoiding probleni areas. 



Pollaci: and Sterling, Computer and tiic 7.ife Sci^nc ^^ Colunbia 
University Press, 19G5. 

Covers statistical and non-statistical applitotions , simulation, 

diagnostic aid, nuclear medicine and other f vf 

in the Life Sciences. An interesting chapter riife^Sciencn 

Computer Facilities" discusses staff requirements for a Life Scie.K. 

computing'' facility. 



RCA , C030L ~?ro.;;rarT.ers T’raininr. Manuals S?ect!*a 70 ^. 1967 . 

A text designed for either self insti*uction or classroom use. 
Teachos C030R for the RCA Spectra 70 series of con: outers . Complete 
with class probleiris and solutions. 



RCA, Introduction to Rlectroric Dat e Prgc^ssjti^^^^ Sclf"Sl^.:iJraj^^^ 
Manual s , 70-00-301, 1967. ' 

A pro^raircicd irstructicn mnur.l dealing with third generation 
pts, '^Operating systems and system analysis arc cisclissCk.. 



conce 



RCA, 

Ran’: 



Tr.«^tan t T -p ri^lat i-rc TirfoTTiati o i 

Font! ~ 



3vst?f:, n ori d a P i o noe r ^; Rata 
‘30-70t042; 



TTiis brier booklet describes 
for lc.:^islation infoniaticn. 



the operation of a computer systen 



RCA, Tns t ruct i o na^ Sv s terns ♦ 1959. 13-207-0259. 

A booklet explaining th.e use of a third-- cue rat ion cemputor 
in computer-based instruction, the various reports provided by the 
system (Concept Rlock Progress Report, Problem and Problcm/iatcncy 
Analysis Report), and the soft^;arc available. 



RCA , Intrcduction to Operating Systems Information Ilanual, 1967. 

This ranual presents a basic intrcduction to the subject udth 
illustrations, and a discussion of the features of several operating 
systems. 



RCA, Systems Standard Reference Tfanual , 1957. 

Software and hard'.vvire of all RCA Spectra 70 systems is described 
in a general manner. 

Rosen, S., P rogra m ming Svstens and Lar.cua^-es, McCiraw-!Iill, 1957. 

A collection of papers including discussions of operating syster.is 



Saxon, James A., COROL: A S?lf-Tnstnicticnal Prograr-Jiied Manua l. 

Prentice-Hall, Inc., 1933. 



Covers the basics of elcctrcniechanical and 
processing, and all tlirce levels of progranvdng 
symbolic, and compiler. Includes an oven’ie'./ o 
business and scientific applications. 



j. 



computerised data 
languages: rrachinc 

applications in 






Scientific \ir.erican, special issue on Iiifon.ution, 
1966. 



215, 3, September 



Entire issue devoted to coupu: 
Describes hardware and applications 



r tcc^inv')logy and applications, 
in science and education. 
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SDC 'tarch 19-3% 

This issue describes the current state of the data process in^ 
Indus tiy and projections for the figure. 

Siligsolm, I. J. Your Ca reer iu CorAputer Pro . :ra:i.:nii i^.. Messner, 1937. 

V/rittcii in "lawan" lai^guage, r.:a!:es interesting reading, contain- 
ing pertinent statistics. 

SystCiTis and Procedures Association, 19G6. 

Designed as a college textbook, covering many facets of the 
systems field. 



Systems and Procedures Association Idcas_jfg r Mang gemen ^ ^ 19o7. 

This volume contains papers delivered at the 19G7 International 
Systems Meeting, covering the latest concepts in the systems fiel . 
Many of t3ie subjects are of gsnerc-1 interest to a student Ox data 
processing and \;cll presented in a non- to clinical manner. 

The articles on Decision Tables and Computer Systems, jlgcL^^ 
Standards '.Tould be of interest to a student. Several articles, ^such^ 
as Every.aan’s Computer and Prograruned Instruction, would be useful a.> 
siipplcmc a tal reading . 

l^estern Data Processing Center, Progn^s^^^ 

Graduate School of Business Administration tnivorsitj ox Califoi..ia, 
1955. 

A report on computer projects which include simulation ana 
instructional uses (e.g., UCU Karketing Oarx used as a classroori 
teachin-'^ aid) in addition to problem solving uses in many fiOo.ds. 



Wilkinson, Bryan, Some Problems With Time-Sharing^ Datamation, May 
1963. 

Most published articles describe the great successes of EDP. 

Mr ’Wilkinson chose to be more honest and describes the problems ^ ^ 

encoimtercd in achieving success. .A neveemer to i::o? has no 

of those problems, and ^/hilc this article may be an cxtrerr.e siuiia-a.on, 

it is inforirative and realistic. 













Gerald; T\o Us e of Gcnerall::od 
nicluird D, Irv;in^, Inc., 19o7. 

A workboo*\ suppls-icnt ilXustrabin^ tae uc»c of pacao.^c piO^iai.^ 
and a series of CC30L prcsrar^ii, IBM 360 COBOL is used, hov;ever, with 
minor modifications the progivu's can bo used on many other systei.'.s. 
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APP^i'IDIX I 



PilPSRrllTCFi II'IF0R:^:\TI0:I 



Annual Rgvlew c:* 
Publishers, Inc., 



Info riration Scion c e and Technolort.y : 
^^3 3~d Avenue, irow York, New York 



Interscience 

10016. 



A consolidation of the latest developnients in information 
science and technolosy prepared by the American Society for Information 
Science. 



Applied Science and Technology Index ; H. W. Wilson Co., 950 Univer 
sity Av’^nue, Bronx, New York 10432. 

A subject index of periodicals in the science and technology 
including automation. 



American So ciety for Information Sciences t 2000 P Street, N, W. Wash 
ingten, b. C. 

Answers inejuiries, provides references and makes referals con- 
cerning all aspects of data processing. 



Association of Educational Data Systems ; 1201 l6th Street, N. W, Wash- 
ington, D, C, 2003b. 



Provides information by ans'.'ering specific technical questions, 
referrals, and by consulting and advisory services i 



Automation Research: SABE Press San Diego State College, San Diego, 

California 9^115 • 

Listing of thesis, dissertations and independent studies. 

Biblio gra phy Index ; H. W. Wilson Co., 950 University Avenue, Bronx, 
Kevr York 10 m- 32. 

^ Ylbrary service charged ^n accordance with the amount of seivice 
the use of the index affords :;ho subscriber. 
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Burroufchs Clearin?^house ; Burroughs Corp., 6071 2nd Avenue, Detroit 
32, Mich. 

Technical publications relating to all phases of the data 
processing industry. 

Business Periodicals Index; H. W. Wilson Co., 950 University Avenue, 
Bronx, Nev/ York 10452. 

A cumulative index to periodicals in the fields of business 
including automation. 



CAT - A Survey of the Literature , Entelek Incorporated, 42 Pleasant 
Street, Nev/buryport, Mass. 01950. 

A survey of CAI with data culled from research reports, articles, 
books, and other documents. 



Clearinghouse for Federal and Scientific Information , U. S* Department 
of Commerce, 5265 Port Royal Road, Springfield, Va. 22151. 

U. S. Government *s center for the collection and sale to the public 
of technical reports resulting from Government-financed research and 
development . 



Computer-Assisted Instruction Guide , Entelek Incorporated, 42 Pleasant 
Street, Newburyport, Mass. 01950. 

Detailed specifications on CAI programs developed at over 
100 CAI centers, ranging from pre-school to adult industrial and 
military training. . 



Computer Characteristics Quarterly , Adams Associates, 128 The Great 
Road, Bedford, Mass. 01730. 

• Lists the salient features of essentially all digital computers 
and peripheral devices commercially available. Reissued in entirety 
four times a year. 



o 

ERIC 
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n..n„t.er Tllrectorv and Buyers Guide , published each year in the technical 
ncigazinc Compuliers and Autoinaliione 

A cotaplete series of rosters covering all aspects of the electronical 
data processing industry. 



nAmn.,t.^r notebook ; Auerbach Information, Inc., 121 Horth Broad Street, 
Philadelphia, PaT 19107. 



Keeps subscriber aware of new developments in 
software and prices of new systems, supplemented monthly. 



Computing Reviews; Association for Computing tfechinery, 2U East 43rd 
Steeet, New York7 New York 10017. 



A monthly publication with information on all current publications 
in cc^puter science, including mathematics, engineering, natural and 
social sciences, and the humanities.. 



hatrlx service; University Microfilms Inc., Ann Arbor, Michigan 48106. 

A source of dissertation titles in response to inquiries. Catalogs 
of key works are available on request. 



Data Communications Reports; Auerbach Information, Inc., 121 Horth Broad 
Street, Philadelphia, 19107 . 



An analytical reference service on communication 
common-carrier facilities, comparisi*n charts, communications terminal 
equipment and communications processing equipment, supplemented quarterly. 



Data Handling Reports ; Auerbach Information, Inc., 121 Horth Broad 
Street, Philadelphia, Pa. 19107 . 



contains detailed information on Source Data RewrdingEqu^^^ 

Input preparation equipment, data transcription equipment, ^®“™. 

equipmoit, forms handling equipment and supplies, supplemented quarts ly. 
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Data Processinrc Systems Encycl opedia ; American Data Processing, Inc., 
19502 Mack Avenue, Detroit, Michigan 48236. 

A useful general reference on computers and related devices, 
updated periodically. 



Data Processing Yearbook . American Data Processing, Inc., Book Tower, 
Detroit, Michigan 4522o. 

List computer users' group, associations with an interest in 
data processing, data processing products and services, and manu- 
facturers of various products. 



Defense Documentation Center ; Cameron Station Building 5> 5010 Duke 
Street, Alexandria, Va^ 22314 . 

DDC provides a central service for the dissemination of Department 
of Defense (DOD) scientific and technical reports. 



Educational Resources Information Center (ERIC) ; Research in Education, 
Superintendent of Documents, U. S, Government Printing Office, Wa'shington 
D. C., 20402. 

Provides document and project indexes and resumes. 



ICP Quarterly . 5704 N. Gilford Avenue, Indianapolis, Ind. 46220. 

A publication listing computer programs available to buyers, 
with descriptions, sources, and price. 

Information Research Center , Battelie Memorial Institute, 505 King Avenue, 
Columbus, Ohio 43201. 

Provides information on the state of the art of information systems 
and other aspects of the communication of scientific and technical in- 
formation and data. 



Knowledge Availability Systems Center; University of Pittsburgh, 
Pittsburgh, Pa. 

In cooperation with MASA, this center tries to maintain the most 
recent scientific data on information systems materials. 
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Library of C on^^ress Automation Techniques (lXX?ATS)i Information 
Systems ^’I'ice, Library of Congress, iind and Independence Avenue, 

S. E,, V/ashington, D. C. 20540. 

Collects and disseminates information concerning existing and 
proposed automation projects for use in libraries. Services include 
reference, referral, and services of materials in the exchange s file. 



McGraw-Hill Encyclopedia of Science and Technology;, McGraw-Hill Book 
Co., Inc., 330 V/est 42nd Street, New York, New York 10036. 



Mechanized Bibliography of Documentation and Informati on Sciencesj^ 
Department Library, U. S. Department of the Interior, Washington, 
D. C. 202U0. 

Bibliography compiled by H. Holzbauer. 



National Referral Center for Science and Technology : Library of 

Congress,. Washington, D. C* 

Requests for information should be on specific subjects (i.e. 
data processing, computers, etc.) 



Scientific and Technical Information Division ; National Aeronautics 
and Space Administration, VJashington, D. C7 20546 . 

Provides a central service for the dissemination of scientific 
and technical reports dealing with the national space program. 

Software Notebook; Auerbach Information, Inc., 121 North Broad 
Street , Philadelphia, Pa. I9IO7. 

Reference service containing computer system software reports, 
fact-filled summaries of system characteristics, designed to facilitate 
comparisons . 



Standard EDP Reports; Auerbach Information Inc., 121 Nbrth Broad 
Street, PhiladeiphiaV Pa. 19107. 

Ten volumes consisting of detailed reports in computer systems 
analyzing system performance, equipment and software, updated monthly. 
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The ten volumes can he obtained in speeiaUzod * 

volume edition contains information on systems tnat 
application to business and seientific problems ^ a three volum 
edition which reports on seientific and control computers. 

Teehnolo-^r Information E:;chan'^e: National Bureau of Standards, Center 
■for Computer Sciences and TectnioloGy, Connecticut Avenue and Van Hess 
Street, N. W. VJashinston, D. C. 20234. 

A specialized information center which provides technical support 
to me^beS oFtL computer co-unity, also answers inquiries on govern- 
ment automation projects and makes referrals. 



er|c 
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APPENDTX II 
AimTO-VI.SUAL AIDS 

The AHC*s Computers, 16 mm., 25 minutes. General Electric 
Company. 

A brief description of the ba- c pririciplcs oi co...pu -rs. 



The ADA Story. 16 mm., 28 minutes, color, R.C.A. 

A Lockheed production illustratins data . 

four factory complex linking 400 information points with a centra 

lized computer system. 



Automation. (From "Sec it Kow" TV Series) 16 mm., 
Pennsylvania State University. 



84 minutes. 



Television reporter, Edward R. Murrow, presents some of the 

problL^ associated with the advance of 

in a wide variety of industries. IntervieVs with prominent 
personalities explore the social and economic impact of automation. 



COBOL, (Produced by Westinghouse) 35 mm., ,20 minutes, color. Burroughs 
Corporation. 



aa.. Comes to ?larkcting. 16 mm., 30 minutes. Fortune Films 

A description of computer applications in marketing and the 
benefits of data processing. 



Programming. 16 mm., 26minutes, System Development 
Illustrates the functions of a programmer. 



Corporation. 



Computer Units. 16 ram., 24 minutes, color, Norwood Films. 

An introduction to the basic components of a computer system 
and their functions. 
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Digital Computer Tccliniflucs, 16 mm., 18 minutes, color, U. S. Navy. 

A general introduction to computers. 

Electronic ComTniter Language Translation^ 16 mm., 31 minutes. National 
Science Foundation. 

A description of the computerized techniques of Russian translation 
to English. 



The Electronic Shelf. 16 mm., 20 minutes, color, Univac. 

Information retrieval techniques using Univac mass storage devices. 

Electronics for Accounting and Business,, 16 mm., 23 minutes, color 
Arthur Anderson & Company. 

Introduction to computers and applications in industry. 

The Flov Process Chart. 16 mm., 15 minutes, color. City College of New 
York. 

Demonstrates the use of flow charts and diagrams. 



The Information Machine, 16 mm., or 35 mm., 10 minutes, color, IBM. 

A colorful animated account of the development of the electronic 
computer and ending with simulation. 



Information Retrieval. 16 mm., 18 minutes, color, IBM. 

The development of information retrieval procedures by a 
theoretical company utilizing data processing systems. Includes 
indexing and document retrieval. 



Innsbruck - Tokyo - 64. 16 mm., 9 minutes, color, IBM. 

Explanation of the collection, conqmtation, and i|®«diate 
wide Stribution of the results of the 1964 summer and winter Olympic 

games. 




-257' 



Introduction to Dir^ital Computers, l6 mra., 25 minutes, color, Univac. 

An animated description of the basic functions of a computer. 

Lopcic On A Chip , l6 mm., 9 minutes, color, RCA. 

A presentation on inteerated monolithic circuitry as third 
generation electronics for RCA computers. 

One Step Behind - One Step Ahead, l6 mm., 30 minutes. System Development 
Corporation. 

Jack Webb narrates the story of a criminal in a dramatization 
of the use of the New York State Identification and InteUigence System. 



Operating; Systems, l6 ram., 60 minutes, IBM. 

A lecture describing the reasons for an operating system and 
how they are implemented. 



Piercing the Unknown , l6 mm., 22 minutes, color, IBM. 

Describes the development of computer technology and some uses 
in science and industry. 



Principles of Electronic Data Processing , l6 mm., l6 min., color, free 
loan, IBM. 

A complete discussion of the basic principles of electronic data 
processing is embodied in this movie. It explains the provisions for 
input, storage, processing, and output of data at the speed 
and in infinitesimal space. It touches on such things as punched cards, 
paper and magnetic tape, magnetic ink, magnetic core, disk and tape 
storage, central processing and console control. 

Programming Languages, l6 ram., 5 mindtes, color. System Development 
Corporation. 

An introduction to programming languages, partially animated. 

RPG for System/ 360 . Audio Education, Department of Education, IBM. 

This is a programmed instruction course consisting of a class 
notebook and an audio tape recording. The course required approxi- ^ 
mately one 2 1/2 hour session and covers 36 O Report Program Generator 

for C€trd, tape, and disk. 




Snail Miracle. l6 mm., 14 minutes, color, IBM. 

A description of the use of computers in 
with illustrations in space technology, hrxdge design, and others. 

Space Age Administration, l6 mm., 20 minutes, color, RCA. 

Personnel records of the, Air Reserve maintained by computer to 
aid in maintaining readiness. 

S^/stems ) l6 mm., minutes, IBM. 

An explanation of how computers are used as a problem-solving 
tool in government, science, and industry. 

Then and Now, l6 mm., 12 minutes, color, Univac. 

The development of EHIAO, the first electronic computer, and 
a discussion by the designers, J. Eckert and Dr. Mauchly. 

Business of numbers. 35 mm., color, 20 min., free loan, UBIVAC. 

From the cavemen to the modern scientist, arithmetic is traced 
with Lusing cartoons from its beginning to modern data-processing 

systems . 

Sharing on the Air. 16 mm., 30 minutes. System Development 
Corporation. 

A description of the SDC time-sharing system, which services many 
users at remote teletype stations# 

T,, the Cao. 35 mm’., color, 18 minutes. Burroughs Corporation. 

Concepts and some uses of paper, tape as a media for data recording. 



SLIDES 



CM for Educators, IBM. 

COBOL, IBM. 

Data Mana{^ement , IBM. 

EDP and Accountinr; Machine Comparison, NCR. 
Payroll Accounting, Univac. 

PERT Cost, IBM. 

Remote Access Computing , IBM. 

Teleprocessing, IBM. 

Ten Commandments , NCR. 

University and College Information System , IBM. 
^60 DOS TOS BOS (operating Systems), IBM. 
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Additional audio visual aids rclatin" to specific computer configurations 
arc available from computer mnufacturers. The aids listed and 
additional infomuition can be obtained from the following sources. 

Air Force Film Library^ Center, 8900 South Broadway, St. Louis, Mo. 63125. 

Amorican Manneronont Association. 1515 Broadway, New York, N. Y. 10036. 

Arthur Anderson Comrany. 1320 West 3rd Street, Los Angeles, Calif. 90000. 

AniHo-Vis»al Aids for Autonugticn. Rurcau of "usincss and Economic Research, 

San Diego State College Foundation, San Diego, Calif. 92115. 

Rnrroufrhs Cornoration. 6071 2nd Avc., Detroit, Michisan 48202. 

Fortune Films. Time and Life Bldg., Rockefeller Center, Sew York, N. Y. 10020. 

General Electric Conpanv. 7800 Wisconsin Ave., Bethesda 14, Maryland 20014. 

Honev^/ell Inc.. E. D. P. Division, Waltham, Mass . 

IBM Corporation, 590 Madison Ave., New York, N. Y. 10022 (And Local Offices) 

McGraw-Hill Text Filins. 330 West 42nd Street, New York, N. Y. 10036. 

Modem Talking Picture Service. 160 E. Grand Ave., Chicago, 111. 60611. 

National Cash Register Comranv, EDP Division, Dayton 9, Ohio 45400. 

National Science Foundation. Dr. Howard J. Hausman, Secondary School Program, 
Washington 25, D. C. 

Net Film Service. Audio-Visual Center, Indiana University, Bloomington, 

Indiana 47401. 

Norwood Films. 926 New Jersey Ave.) N. W. Washington, D. C. 20001. 

Radio Corporation of America. Electronic Data Processing, Sales Department, 
Camden, New Jersey 08101. 

System Development Corporation, 2500 Colorado Ave., Santa Monica, Calif. 90406. 

U. S. Army Central Film and Equiment Exchange, Army Headquarters, 

Arlington Hall Station, Arlington, Virginia 22200. 

United States Nav^^*. licadeiiarters of the Commandant, Third Naval District, 

90 Church Street, New York, N. Y. 10000. 

Univac— D ivision o f Spe rry Ra nd Corporation. Audio Visual Aids Department, 

315 Park Ave., New York, N. Y. 10010. 



t 



University of Southern Cal1fomi«a» I^iLn Distribution Department of 
Cinema, University Park, Los Angeles, California 90000, 

3M ComT^anv, Visual Products Division, 2501 Hudson Road, St, Paul, 
Minnesota 55101, 
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TECHXICAL SOCIETIES 

Alfl*:iaCi\N FliDKlUTION OF IN'FOru'L\TION PROCESSING SOCIETIES (AFIPS) 
AMERICAN MANi\GEMENT ASSOCUTION (AMt\) 

ASSOCIATION FOR COMPUTING >i\CHINERY (ACM) 

ASSOCIATION FOR EDUCATIONAL DATA SYSTE*MS (xAEDS) 

BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (BEMA) 

DATA PROCESSING MANAGEMENT ASSOCIATION (DPMA) 

INTERNATIONAL FEDERATION OF INFORMATION PROCESSING (IFIP) 
INTERUNIVERSITY COMMUNICATIONS COUNCIL (EDUCOM) 

SOCIETY FOR AUTOMATION IN BUSINESS EDUCATION (SABE) 

SYSTEMS AND PROCEDURES ASSOCIATION (SPA) 

AMERICAN FEDERATION OF INFOPuMATION PROCESSING SOCIETIES (AFIPS) 

211 East 43rd Street 
New York, New York 10017 

AFIPS formed on May 10, 1961 as an outgrowth of the National 
Joint Computer Committee (NJCC). 

AFIPS is a society founded to j>romote the advancement and 
dissemination of knowledge of the information processing societies. 
Membership is open to members of societies engaged in or interested 
in information processing. 

Publications: 

The Proceedings of each Joint Computer Conference. 
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AMERIC/\N ASSOCIATION 

The American Management Assoc., Dldg. 

135 West 50 Street 
New York, N, Y. 10020 

The American Management Association is a non-profit educational 
society organized to find, develop, and share better methods of 
management. 

It was formed in 1923 through mergers of several small organizations. 
Membership is open to individuals and firms desiring to take part in 
AMA's Management Kducation Programs. 

Publications : • 

Th e Manafrcmcnt neview 
Management Reviews 
The Managers Letter 
Personnel 



ASSOCIATION FOR COMPUTING MACHINERY (ACM) 

211 East 43rd Street 
New York, N. Y. 10017 

ACM, organized in 1947, is perhaps the most tcclinicuilly oriented 
of all the data processing organizations. It was organized for t\/o 
purposes (1) **to advance the sciences and arts of information processing” 
(2) "to promote the free interchange of information about the sciences 
and arts of information processing both among specialists and among the 
public in the best scientific and professional tradition.” 

Any person or institution having accord with the purposes of the 
association may obtain membership in one of the three recognized classes. 
(1) institutional (2) regular (3) student membership. 

Publications : 

Journal of the Association for Computing Machinery 
Communications of the ACM 
Computing Reviews 

Comprehensive Bibliography of Computing Literature 



% 
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ASSOCL\TIO?J FOR EDUCATIOJIM DATA SYSTEI^S (AEDS)’ 

1201 l6th Street, N. V;. 

WashinGton, D, C. 20036 

AEDS was formed in 1962 as a professional association for 
educational data processing and information management personnel. 
Its membership consists of school and university computer centers 
and officials of state departments of education. 

Publications: 

AEDS Bulletin 
EDP Newslet^r 

J^rnal of Educational Data Processing 
Mo nitor 



BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (BEMA) 

235 East 42nd Street 
New York, New York 10017 

Originally organized in I916 as the Office Equipment Manufacturers 
Institute, renamed in July I96I. It represents the business equipment 
industry and was founded to conduct programs designed specifically for 
the needs and problems of its members. 

Examples of these programs are market research, establishment of 
standards and the Business Equipment Exposition. 

Publications: 

News Bulletin 



DATA PROCESSING MANAGE1®IT ASSOCIATION (DPI4A) 

524 Busse Highway 

Park Ridge, Illinois 60066 

DPMA was founded to improve the data processing profession by 
creating better understanding of the characteristics of data processing. 
The areas of particular importance are education, dissemination of 
knowledge, and the proper relationship of data processing to management. 

It was founded as the National Machine Accountants Association 
in 1951. In 1965 the name was changed to Data Processing Management' 
Association to reflect the changes of the role of its meaibers in data 
processing. 
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ara has 3 classes of rie- ihcrshi?: Sc-ular aad'ershi? is «Pe» » 

perso^rtSred m 

nenbersbip is open to taosc pcKs3.*s v..sOsc Ovxu^ ^ «tirmlies 

?S^cd to direct scllins of data rroccssms cquiv^oric 
Ilonorar/ Dcoibcrship can be conferred on persons oaidng cc 
Imtions to the data processing cocinanity. 

Publications: 

.Tftiimal of Data yianagcnicrA 
DPM\ Quarterly 

ikterukiversity commusiovtioks council (EDUCQM) 

EIWCOM was established a few years ago to aid in applying 
technology to the educational process. 

About 70 major colleges and university* s representing 200 
campuses are nenibers. 

EDUCOM operates from central offices %n.th t^k 

in the fields of information aetiirorks, educational systems, 

clinical operations, legsl and 

related matters. 

INTERNATIONAL FEDERATION FOR INFORI-IATION PROCESSING (IFIP) 

345 East 47th Street 
New York, New York 10017 

IFIP was officially fowusd in 1960 as a result 
in 1959, sponsored by the United Nations Cultural organx-ation. 

The purpose of IFIP is to promote international 
the diss(4Stion and advancement (jf information processing and the 
examination of related areas. 

Membewhip is lisdted to one organisation from each countty. 

Publications : 

TFTP Bulletin 
IFIP News 

Proceedings of IFIP 



o 
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SOCIETY FOR AUTOSV7ION L\ ni?ST?:ESS EDUCAHOX (SV3E) 

Dr. E. Dana Cfil»son, President 
Professor of Office >L'ina£eccnt 
San Diego State T^ollcge 
Saa Diego* California 92115 

S\BE was founded in Kay 1961 to advance the cause of 
education. The areas of involvcacnt are autonation* prograncsed 
Xeaming* conputcra* data processing and related areas. 

Publications: 

S\BE Data Procesfor 



STSTBIS AND PROCEDURES ASSOCAHOK (SPA) 

7890 Brobkside Drive 
Cleveland* Ohio 44131 

SPA was originally formed in 1944. Throu^ a number of nergers 
of siraiUr groups* the Srstens and Procedures Association was formed. 

The purpose cf the organisation is to give information and 
exchange ideas relative to systems and procedures. >tcmberehip U 
open to all persons actively engaged in systems and procedures. 

Publications: 

Systems and Procedures Journal 
International Newsletter 
Idea on Management 
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APPESDIX IV 

TBCHHICAL JOUaraLS AHD MAGAZIHSS 



The followlns is a list of trade magazines, periodicals and 
technical .journals vhich vould he desirable reading material for 
persons involved in data processing education. 

Pusines 8 _^^toniation 288 Park Ave. West Elndnirsty 111. 6 OI 68 . 

CoMBunications of the ACM Association for Computing Hachinery, 

211 East 43 rd Street New York, New York 10017. 

Qoggg 2 ters_ai^^uto<^tion Berkeley Enterprises ^ Inc . ^ 815 Washington 
Street, BewtonviUe, Mass. 02l60. 

^ 2 j wter^^Characteristics^^^iar ^rly Adams Associates Inc., 575 
square, Cambridge, Massachusetts . 02139 • 

Computer Digest American Data Processing, Inc., Uth Floor-, Book 
Building, Detroit, Mich. U8226. 

Computer and the Humanities (Newsletter) Qpeens College of the City 
University of New York, Flushing, New York. II 367 . 

Computing Newsletter for Sc hools of Bus iness, University of Colorado, 
Boulder, Colorado 50302. 

Computervyorld NeVrs Bulletin Computerworld, Inc., 60 Austin Street 
Newton, Mass. 02160. 

Datamation F. D. Thompson Publications, Inc., 205 West Wacker Dr., 

P« 0. Box 2000 Greenwich Conn. 06330. 

Data Processing Digest Data Processing Digest, Inc., IlUO South 
Robertson Blvd., Los Angeles, California. 90035* 

Data Processing for Education Merican Data Processing Inc., 4th 
Floor, Book Building, Detroit, Michigan. 48226. 

Data processing Ifeuiazine Data Processing Magazine, 134 North 13th 
Street, Philadelphia, Pa. 19107* 

Data Processor Datemational Business Machines Corp., White Plains, 

Mew^KTSSST* . 
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1>WA fiaarterly Data Processing Managenent Association, 505 Busse 
Hi^^vay, Park Ridge, lUinois 60063. 

Honeyvell Coiaputer Journal Honeywell Inc., Electronic Data Processing 
Division, Wellesley HiUs, Mass. 02l8l. 

Infom^tion P.etrie*/al Letter American Data Processing, Inc., Uth Floor, 
Book Building, Detroit, Michigan U8226. 

Journal of Data ^bnagement Data Processing I^magement Association, 

505 Busse Highway, Park Ridge, Illinois 60068. 

Journal of the Association for Computing Machinery 211 East 43rd 
Street, Ifew York, New York 10017* 

Modern Data Systems Circulation Department, Modern Data Systems, 120 
Brighton Road, Clinton, New Jersey 07012. 

News Report, News Report, 2101 Constitution Avenue, N. W. Washington,- 
D. C. 204 i8. 

SDC Magazine , Document Distribution, SDC. 

Supervisory Management, i^merican Management Association, Inc., 135 
West 50th Street, New York, New York 10020. 

Systems . United Business Publications, Inc., 200 Madison Avenue, 

New York, New York IOOI6. 

Systems and Procedures, Systems and Procedures Association, 789O 
Brookside Drive, Cleveland, Ohio 44138. « 

Technical News Bulletin, U. S. Department of Congress, National 
Bureau of Standards, Washington, D. C. 20234. 

Think. IBM, Armonk, New York ld504. 
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A??3?DIX V 

DIRECTORY OF I-ARUFACTURERS 



ADAGE. Adage, Incorporated, 1079 CoaBoonvealtb Avenue, Boston, 
Ksssacbusetts 02115 • 

AMFEY. Ampex Corporation, Counter Products Division, 9937 West 
Jefferson Boulevard, Culver City, California 90230. 

ANAELEY. Anaelex Corporation, 150 Causeway Street, Boston, Mass. 

02114. 

AUTORETICS, Autonetics, A Division of North American Aviation, Inc., 

3330 Mir^oma Avenue, Anaheim, California 92303. 

B3N, Bolt, Beranek & Newman, Inc., Data Equipment Division, I 5808 
Wyandotte Street, Van Nuys, California 91^06. 

BECKMAN . Beckman Instruments, Inc., Systems Division, 2400 Harbor 
Boulevard, Fullerton, California 92631* 

BIT, Business Information Technology, Inc., 3 Erie Drive, Natick, 
Massachusetts OI 76 O. 

BRYANT, Bryant Computer Products Div., of Ex-Cello-0 Corporation 
b50 Ladd Road, Walled Lake, Michigan 48oS8. 

r 

BUHKER-RAMO, Bunder-Ramo Corporation, 8433 Fallbrook Avenue, Canoga 
Park , Cali f or nia 91304 . 

BURROUGHS, Burroughs Corporation, §071 Second Avenue Detroit, Michigan 
48200. 

COLLINS . Collins Radio Company, Comm, and Data Systems Division, Dallas 
Texas 75207. 

COMPUTER C0MI4WTICATI0NS . Computer Communications, Inc., 701 West 
Manchester Boulevard, Inglewood, California 90301. 

CONRAC , Div., of Giannini Controls Corporation, 6 OO North Rimsdale, « 
Covina, California 91722. 

C0?jTR0L DATA, Control Data Corporation, 8100 34th Avenue South., 
Minneapolis, Minnesota 55420. 

Control Data Corporation, Data Display Division, 2401 North Fairview 
Avenue, St. Paul, Minnesota 55U3* 
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DATA DISC. Data Disc, Inc., 127:? California Avenue, Palo Alto, 
California 9^30U. 

DATAMARK, Datamark, Incorporated, Cantiague Road, Westbury, Uew York 
U?90. 

DATAI^EC, Dataaec Corporation, 3^5 Middlefield Hoad, 146untain View, 
California ^OUO. 

DATA PRODUCTS . Data Products Corporation, 8535 Warner Drive, Culver 
City, California 90231. 

DIGITAL DEVELOH4E2ST. Digital Development Corporation, 5575 Kearny 
Villa Road, San Diego, Calif. 92123. 

DIGITAL EOUIPMEST. Digital Equipment Corporation, Main Street, Mdynard, 
Massachusetts 0175^. 

DIGITROWICS^ Digitronics Corporation, Albertson Avenue, Albertson, 
new York 11507. 

EAl, Electronic Associates, Ihc., West Long Branch, New Jersey 0776*^. 

EMR. EMR Computer Division, 8OOI Bloomington Freeway, Minneapolis, 
Minnesota 55^20. 

GENERAL ELECTRIC, Information Systems, 13^30 M. Black Canyon Hifi^way, 
Phoenix, Arizona 85029. 

GENERAL PRECISION, General Precision, Librascope Group, 1100 Frances 
Court Glendale, Calif. 9^306. 

HEWLETT PACKARD, Hewlett Packard, Dymec Division, 395 Page Mill Road, 
Palo Alto, Calif. 94306. 

a 

MJEYWEIL, Honeywell, Computer Control Division, Old Connecticut Path, 
Framingham, Massachusetts 01701. 

Honeywell, Electronic Data Processing Div., 60 Walnut Street, Wellesley 
Hills, Massachusetts 02l8l. 

hughes, Hughes Aircraft Company, Data Processing Products Division, 
Fullerton, Calif. 9263^. 

IBM, International Business Machines Corp., Data Processing Division, 
112 East Post Road, White Plains, New York, IO6OO. 

IDI, Information Displays, Inc., 102 East Sandford Boulevard, Mount 
Vernon, New York 10550. 
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II'IFOmTION I??TE?v?l\TIO:If\L, Information International, Inc . , 200 

Sixth Street, Cjmioridge, liassachusetts 02lU2. 

* 

IKTERDATA, Interdata, 2 Crescent Place, Oceanport, New Jersey 07757. 

ITT, International Telephone & Telegraph Company, Federal Laboratories, 
3700 East Pontiac Street, Fort Wayne, Indiana U6803. 

LFE, Laboratory for Electronics, Inc., Electronics Division, 1075 
Cwnonwealth Avenue, Boston, Massachusetts 0221p. 

IgX, Lear Siegler, Inc., Electronic Instruments Division, 7i4 North 
Brookhurst Street, Anaheim, Calif., 92303. 

MIDVJESTERN, Midwestern Instruments, Inc., 4lst Street & Sheridan Road, 
Tulsa, Oklahoma 7^135 • 

MONROE, Monroe Calculating Machine Co., 555 Mitchell Street, Orange, 

New Jersey 07050. 

NCR, National Cash Register Co., 1324 South Paterson Boulevard , Dayton, 
gSIo 45400. 

PACIFIC DATA, Pacific Data Systems, Inc., 644 Young Street, Santa Ana, 
California 92705 . 

PHILCO, Philco Corporation, Subsidiary of Ford Motor Co., 3900 Welsh 
Road, Willow Grove, Pa. I909O. 

POTTER, Potter Instruments Co., Inc., 151 Sunnyside Boulevard, Plainview 
Long“lsland, N. Y. II603. 

RAYTHEON, Raytheon Corp*. 2700 South Fairview Street, Santa Ana, 
California 92704. 

RCA, Radio Corporation of America, Information Systems Div., Cherry 
Hill, New Jersey 0803^+. 

REM, Remex Electronics, 5250 W. El Segundo Boulevard, Hawthorne 
Calif. 90250. 

ROTPRON, Roytron Division, Royal Typewriter Company, Inc., 150 New 
Pard Avenue, Hartford, Connecticut 061OI. 

I 

SANDERS, Sanders Associates, Inc., 95 Canal Street, Nashua, New- 
Hampshire O306O. 

SCIENTIFIC CONTROL, Scientific Control Corporation, l4008 Distribution 
Way, Dallas, Texas 7523**. 



o 



SEL, Systems Engineer in-: Laboratories, 
Fort Lauderdale, Florida '3 “310. 



Inc., Post Office Box 91'»2> 



S0P.0BAN, Soroban Engineering, Inc., Post Office Box I 69 O, Meloourne, 
Florida 32902. 

STAJIDARD COMFOTER, Standard Computer Corporation, lUll West Olympic 
Boulevard, Los Angeles , Calif . 90015 . 



STOIIRERG-CARSOW, Stomberg-Carlson Corporation, Data Products Division, 

Post Office Box 2449, San Diego, Calif. 92112. 

TALLY, Tally Corporation, 13110 Mercer Street, Seattle, Vlashington 93109* 

•SASKER^ Tasker Industries, 7333 Orion Avenue, Van Nuys, Calif. 91^09. 

TEC-LITE, Transistor Electronics Corporation Post Office Box 619 I 9 
Minneapolis, Minnesota 55424, 

UNIVAC, Sperry Rand Corporation, Univac Division, Blue Bell, Penna. 19422. 

UPTIME, Uptime Corporation, 15910 W. 5th Avenue, Golden, Colorado 80401. 

VARIAN DATA, Varian Data Machines, A Varian Subsidiary, 1590 Monrovia 
Avenue, Newport Beach, Calif. 9266 O. 

VERMONT RESEARCH, Vermont Research, Precision Park, North Springfield, 
Vermont 05150. 

TffiSTiriGHOUSE, Westinghouse Electric Corporation, Research and Development 
Center, Pittsburgh, Pa. 15200. 
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a??e:3IX VI 



JOB DESCRIPTIONS 



Monar;er of All Data Process inn 



Plans, organizes and controls the overall activities of electronic 
data processing including systems analysis, progransaing, and computer 
operation activities through managing subordinates or by direct 
supervision. Personally handles ma.jor personnel, administrative and 
data processing problems. 

Assistant Manager of Data Processing 



Under general direction, assists the manager in planning, organizing 
and controlling the various sections of the department. Usual3.y 
has departmental line responsibility but in certain instances may 
only have departmental staff responsibility. Consults with and advises 
other departments with regard to feasibility, systems and procedures, 
and records control itudies and problems. May act for the manager in 
his absence. 

Manager or Supervisor of Systems Analysis 

Plans, organizes and controls the activities of the Systems Analysis 
Section in the establishment and implementation of new or revised 
systems and procedures concerned with electronic data processing. 
Usually considered as being in full charge of all systems analysis 
activities. Responsible for feasibility studies and systems design 
involving electronic data processing and makes recommendations on 
the action to be taken. Assigns personnel to the various pro.iects and 
directs their activities. Consults with and advises other departments 
on systems and procedures. ♦ 

Lead Systems Analyst 



Usually considered as the assistant manager of systems analysis. 

Has full technical knowledge of the activity and also has supervisory 
duties of instruction, directing and checking the work of the other 
systems analysis. Assists in planning, organizing and controlling 
the activities of the section. Assists in the scheduling of the work 
of the section and the assigning of personnel to the various proj- 
ects being studied or processed. May act for the manager in his 
absence. 



S prior Systems Analyst 



Under general direction, Tormulates lo,"ical ctatcnicnts o:‘ business 
problems and devises procedures for solutions of the problems. 

Usually competent to *i:ork at the highest level of all technical 
phases of systems analysis v;hile v.'orking on his 0’'.vn most of the time. 

May give some direction and ,'juidance to lo'.rer level classifications. 
Confers with management to define the data processing problem. Analyzes 
existing system logic difficulties and revises the logic and procedures 
involved as necessary. Develops logic and procedures to provide more 
efficient machine operations. 



Junior Systems Analyst • 

Under dir^ect supervision, assists higher level classifications in 
devising computer system specifications and record layouts. Usually 
fairly competent to work on several phases of systems analysis with 
only general direction but still needs some instruction and guidance 
for the other phases. Studies and analyzes existing office procedures 
as assigned. Prepares systems flow charts to describe existing and 
proposed operations. Prepares comprehensive computer block diagrams 
in accordance with instructions from higher level classifications. 



Manager of Supervisor of Progrrrmng 

Plans, organizes and controls the preparation of computer programs 
for the solution of business problems. Usually considered as being 
in full charge of all prograi^ming activities. Assigns, outlines and 
coordinates the work of programmers engaged in writing computer 
programs and routines. Establishes standards fOr block diagramming 
machine flow charting and programming procedures. Mry write and 
debug complex programs. Reviews and evaluates the work of the staff 
and prepares periodic performance reports. Collaborates with systems 
analysis, feasibility studies and systems planning. 

Lead Programmer 



Usually considered as the assistant manager of programming. Has a 
full technical knowledge of programming. Also has supervisory duties 
of instructing, assigning, directing and checking the work of the 
other programmers. Assists in scheduling programming projects and in 
the assignment of personnel to the various projects. Coordinates the 
activities of the programming section v/ith the other sections in the " 
overall computer department. May act for the manager in his absence. 
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S entor Pro/Trcmcr 



Under general supenrisioa, develops and prepares laachine logic 
flow charts for the solution of business problems. Usually 
competent to i#ork at the highest level of all technical phases of 
prograiaaing while working on his ovai most of the time. May give some 
direction id guidance to lower level classif ications . Arialyzes 
problems outlined by systems analysis in terms of detailed equip- 
ment requirements and capabilities. Designs detailed machine logic 
flow charting. Verifies program logic by preparing test data for 
trial runs. Tests and debugs programs. Prepares instruction sheets 
to guide coc^tcr operators during production runs. Evaluates and 
modifies existing programs to take into account changes in systeiM 
requirements or equipment configurations. May translate deta ile o. 
Tn ff ** h1ne logic flow charts into coded machine Instructions. May 
assist in determining the causes of coenputer operation malfunctions. 

May confer with technical personnel in systems analysis and application 
planning. 



Junior Programmer 

Under direct supervision) assists in the review and analysis of de- 
tailed systems specifications and the preparation of the program 
instructions. Usually fairly competent to work on several phases 
of programming with only general direction but still needs some 
instruction Mwi guidance for *^0 other phases. Assists in « the pre- 
paration of all levels of block diagrams and machine logic flow 
charts. Codes program instructions. Assists in preparing test data 
ami testing debugging programs. Assists in the documentation of 
all procedures used throughout the system. 

lijnnn/arer or Supcrvisor of Computer Operations 

Plans, orgfinir.es and controls the operation of the computer and periph- 
eral data processing equipment. Usually considered as being in full 
charge of all activities of equipment operations. Establishes detailed 
schedules for the utilization fo all equipment to obtain maximum usage. 
Assigns personnel to the various operations and instructs them idiere 
necessary so they are trained to perform assigned duties in accordance 
with established methods and procedures. Reviews equipment logs and 
reports to the manager of data processing on equipment operation effi- 
ciency for the section. 
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Lead Coaputer Operator 

Usually considered the assistant nancser ol* co-.puter * . 

^’jiS supervisory duties of instruction, assicntvr, directin'; ar.^ cae 
Sr^^rfof the other computer operators, includins seniors^ 

Agists in the scheduling of the operations and .. 

Twiriian-el to the various items of eouipment re<?uired for ^ne computer 
f^^ciS. ii^t^ activities of the section with other sections 
of ttie overaU data processing depai-taent. Kay act as shift supervise . 
May act for the manaser in his absence. 



Senior Computer Operator 

ii nd»r general supervision, monitors and controls co^uter 
the central console. Usually 'competent to 4^^ at tne h S**®" . 

of all cot^uter operation phases. Kay give silme direction ai^ 
ance to ^r level classificatiew. Studies program 
tion sheets to detensine equipment setup and run operation. Swii.c^s 
^ll^^Spment into circSt. Confers with technical Per~^®l 
tattr^eirt erwrs require a change in instructions or sequence ^ 
Se“?i^. Ibintains operating records such as machine performance 

Aivi production reports. 



Junior Copputer Operator 

Ihider direct supervision, assists higher level c^ssifications in 
Konitoring and controlling computer. Usually fairly competent ^ 

«>rk on several phases of computer operation with only general direc- 
WM tat Stu n^s some iXiction and guidance for the other phases. 
Assists higher level classifications in carrying out the various 
duties associated wit.* operating a computer or the 
ment directly associated with the computer. May keep records regard- 
ing output units and maintain records for stores and supplies. 

Manager or Supervisor of Unit Record B ouipment 

aider supervision of the data processing manager, dir^ts 3®^;“^^ 
Of the unit record department and manages the preparation 
reports and data. In non-computer installations may be considered 
manager of data processing with similar responsibility. 



Lead Operator. Unit Record Equipment 

Usually considered as assistant to manager or supervisor of unit 
rec^department. Has technical responsibility for report pre- 
paration. In charge of scheduling and machine usage. Directs 
training of personnel. 
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